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I. — SUB-ATOMICS. 

Comparison  of  the  prototype  metre  with  the  wave-length  of  the 
red  line  of  cadmium,  M.  P.  Romanova,  G.  V,  Varlich,  A.  I,  Kar- 
tasehev,  and  N.  R.  Batartschukova  (CompL  rend.  Acad.  Sci.  U.R.S.S., 
1942,  37,  46 — 51), — uV  high-precisiori  method  based  on  interference 
and  reflexion  photographs  is  described.  Data  for  measurements  in 
air  and  in  vac.  taken  at  intervals  over  2  years  give  :  in  air  X  = 
6438-4687,  in  vac.  A  —  6440-2488  a.,  in  accord  with  the  results  of 
previous  investigators.  A  can  be  expressed  in  terms  of  a  metre 
fraction  with  an  accuracy  of  A 0-0004  a.  N.  M.  B. 

Transition  probabilities  in  the  subordinate  series  of  thallium, 

G.  S.  Kvater  (/.  Physics  U.S.S.R.,  1942,  6,  145 — 162) . — Measure¬ 
ments  of  the  anomalous  dispersion  of  the  lines  A  3776  and  A  5350  a. 
of  T1  are  used  for  the  determination  of  the  abs.  transition  prob¬ 
abilities,  0-0417  and  0-0424,  respectively.  Equations  for  the  temp, 
variation  of  the  optical  densities  for  these  frequencies  lead  to  the 
evaluation  of  the  heat  of  evaporation  at  abs.  zero  (43,390  g.-cah). 
An  equation  for  the  v.p.  of  T1  at  612—1063°  c.  is  derived.  Boltz¬ 
mann's  law  is  confirmed  for  the  distribution  of  atoms  in  the  levels 
6  2P1/2  and  62P3/2»  and  a  val.  for  the  ratio  hjk  {4*82  X  10“n  degree-sec.) 
is  deduced.  The  sum  rule  does  not  hold  for  the  sharp  or  diffuse 
subordinate  series  of  T1  i.  PI.  J.  W. 

Spectra  of  the  rare  gases  and  their  Zeeman  effects,  j.  B.  Green 
(Physical  Rev.,  1943,  [ii],  64,  151— 155).— The  Zeeman  effect  of  the 
rare  gases  is  discussed  on  the  basis  of  the  Short  Ley-Fried  coupling 
scheme  (cf.  A.,  1939,  I,  1).  Matrices  for  this  type  of  interaction 
and  the  g  factors  from  the  transformation  to  LS  coupling  for  the 
p&f  configurations  are  calc.  The  derived  Paschen-Back  patterns 
agree  well  with  observed  structures.  N.  M.  B. 

Mercury  arc  cathode.  C.  G.  Smith  (Physical  Rev.,  1943,  [ii],  64, 
40  ;  cf.  A.,  1942,  I,  381).— A  correction.  N.  M.  B. 

Electric  breakdown  and  cumulative  ionisation,  B.  Davydov 
(Physical  Rev.,  1943,  [ii],  84,  166 — 158). — Mathematical.  Calcul¬ 
ations  lead  to  an  interpretation  of  the  breakdown  as  a  transition 
from  the  lower  to  the  upper  branch  of  an  S-like  current-field  strength 
curve.  An  expression  for  the  breakdown  field  strength  is  obtained. 

N.  M.  B. 

Shape  of  betatron  pole  faces,  J.  H.  Bartlett  { Physical  Rev.,  1943, 
[ii],  64,  185 ;  cf.  Kerst,  A.,  1941,  I,  358). — The  requirements  to  be 
fulfilled  by  the  magnetic  field  near  the  electron  beam  as  related  to 
the  shape  of  pole  face  are  calc.  N.  M.  B. 

Report  of  the  Committee  on  at.  wts.  of  the  American  Chemical 
Society.  G.  P.  Baxter  (J.  Amer.  Chem.  Soc.,  1943,  65,  1443—1447). 
— The  period  since  September,  1940,  is  reviewed  for  C,  O,  F,  Zn, 
Ag,  Br,  K,  Sm,  Ga,  Yb,  and  Pb.  The  val.  of  65-377  for  Zn  is  0-05 
>  the  mass-spectral  val.  of  65*33.  The  val.  for  Sm  is  probably  0-05 
<  the  present  val.  of  150*43,  and  that  for  Yb  0-06  higher. 

W.  R.  A. 

Spontaneous  fission  of  uranium  and  thorium.  G.  N.  Flerov  (CompL 
rend .  Acad.  Sci.  U.R.S.S.,  1942,  37,  58;  cf.  A.,  1941,  I,  287 ;  1942, 
I,  5).—' The  possibility  of  a  difference  between  the  spectra  of  frag¬ 
ments  obtained  by  spontaneous  fission  and  by  induced  fission  is 
postulated  and  an  explanation  proposed.  N.  M.  B. 

Neutron  polarisation  and  ferromagnetic  saturation.  F.  Bloch, 
M.  Hamermesh,  andH.  Staub  (Physical  Rev.,  1943,  [ii],  64,  47 — 56). — 
The  transmission  of  thermal  neutrons  through  magnetised  Fe  was 
measured  in  its  dependence  on  %  deviation  from  saturation  and  on 
the  thickness  of  the  sample.  Results  agree  with  the  theory  of 
Haipern  and  Holstein  (cf.  A.,  1941,  I,  359).  Terms  in  the  theoretical 
expression  are  evaluated.  The  calc,  linear  dimensions  of  the  micro¬ 
crystals  is  T4  x  10~4  cm.  N.  M.  B. 

Branching  ratio  of  22Na*  H.  Weltin  (Physical  Rev.,  1943,  [ii],  64, 
128).— Using  micro-gas  analysis,  the  amount  of  Ne  was  compared 
with  the  no.  of  positrons  emitted  for  the  decay  reactions  2SNa  -> 
22Ne  ~f  eh ;  22Na  +  e~  ->22Xe.  Results  show  that  the  ratio  of  the 
no.  of  nuclei  excited  to  the  no.  of  positrons  emitted  is  3*2.  This 
supports  the  Fermi  /1-decay  theory,  provided  that  the  change  in 
nuclear  spin  is  At  =  1.  N.  M.  B. 

Energies  of  the  y-rays  from  radioactive  scandium*  gallium,  tung¬ 
stens  and  lanthanum*  G.  E.  Mandeville  (Physical  Rev.,  1943,  [ii],  64, 
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147 — 151)  —Energies  determined  by  the  method  of  semicircular 
focussing  of  Compton  recoils  in  a  magnetic  spectrograph  are  :  4SSc, 
1*35±0-G3;  72Ga,  1-17±0*02  and  2-65±0*06;  1S7W,  0*94±0*02; 

140La,  2*04 d:0  04  Me.v.  The  quanta  emitted  by  72Ga  are  present 
with  equal  intensity,  suggesting  that  they  may  be  in  cascade. 
The  y-ray  activity  of  7-Ga  has  a  half-period  of  14*25 ±0*20  hr. 

N,  M.  B. 

Nuclear  chemistry,  R.  Flcischmann  (Angew.  Chem.,  1940,  53, 
485 — 498). — A  lecture. 

Altitude-dependence  of  Auger  showers  and  the  primary  spectrum  of 
cosmic  radiation*  D,  V.  Skobeltzin  (Compt.  rend .  Acad.  Sci.  U.R.S.S., 
1942,  37,  52—57;  cf.  A.,  1943,  I,  294) . — Mathematical. 

N.  M.  B. 

Large  cosmic-ray  bursts  in  an  unshielded  ionisation  chamber* 

R.  E,  Lapp  (Physical  Rev.,  1943,  [ii],  64,  129 — 130). — The  bursts 
coincide  with  extensive-  atm.  (Auger)  showers  as  detected  with 
Geiger-M tiller  counters,  and  represent  regions  of  very  high  particle 
density  in  an  Auger  shower.  N.  M.  B. 

Theory  of  cosmic-ray  mesons.  J.  Hamilton,  W.  Hcitler,  and 
H.  W.  Peng  (Physical  Rev.,  1943,  [ii],  64,  78 — 94). — Mathematical. 
The  quantum  theory  of  damping  is  applied  to  the  production  of 
mesons  by  proton-proton  collisions.  The  variation  of  meson 
intensity  with  energy,  height,  and  geomagnetic  latitude  is  in  good 
agreement  with  experiment.  Decay  of  transverse  mesons,  which 
have  a  very  short  lifetime,  accounts  satisfactorily  for  the  soft 
component  in  the  high  atm.  Meson  showers,  transformation  into 
neutrettos,  and  other  effects  are  discussed.  N.  M.  B. 

Production  of  mesons  by  proton-proton  collisions.  W.  Heitler  and 
H.  W.  Peng  (Proc.  Roy.  Irish  Acad.,  1943,  49,  A,  101 — 133). — 
Mathematical.  The  meson  spectrum  of  a  moving  nucleon  is  obtained 
by  a  method  similar  to  that  used  by  Weizs&cker  (A.,  1934,  712)  for 
collisions  of  fast  electrons.  A  fast-moving  nucleon  can  be  con¬ 
sidered  as  being  equiv.  to  a  free  meson  pulse  moving  in  the  same 
direction.  The  scattering  of  a  meson  by  a  nucleon,  the  production 
of  mesons  by  collision  of  two  nucleons,  and  the  energy  loss  of  the 
nucleon  are  considered.  ~  A.  J.  M. 

Dipole  character  of  the  mesotron  and  the  polarisation  of  vacuum. 

D.  Ivanenko  and  A.  Sokolov  (J,  Physics,  U.S.S.R.,  1942,  6,  175 — 
179). — Theoretical.  An  effective  dipole  moment  for  the  mesotron 
is  deduced  from  Proca  equations,  and  its  effect  on  nuclear  and 
electromagnetic  processes  is  discussed.  Smaller  cross-sections  at 
high  energies  follow*  from  damping  effects  and  by  introducing  the 
higher  excited  nucleon  states  postulated  by  Heitler.  L.  J.  J. 

Pseudo-scalar  theory  of  the  mesotron,  V.  L.  Ginzburg  f  J.  Physics , 
U.S.S.R. ,  1942,  6,  180— 184),— Interactions  of  mesotrons  "with 
photons  and  with  heavy  particles  are  discussed  on  the  basis  of  a 
pseudo-scalar  wave-function  for  the  mesotron.  Its  application  to 
mesotron  spin  and  excited  states  of  heavy  particles  is  discussed. 

L.  J.  J. 

Observable  magnitudes  in  the  theory  of  elementary  particles.  II. 

W.  Heisenberg  (Z.  Physik,  1943,  120,  673—702;  cf.  A.,  1943,  I, 
271). — The  author's  77-matrix  wave  theory  is  applied  to  scattering 
of  elementary  particles  on  the  basis  of  two  types  of  interaction.  A 
3-function  interaction  leads  to  results  corresponding  with  those 
given  by  existing  theory.  The  second  type  of  interaction  gives 
effective  cross-sections  tending  to  limiting  vals.  at  high  energies. 
Formation  of  new  particles  may  have  an  explosive  multiple  char¬ 
acter  at  high  collision  energies.  The  theory  is  free  from  divergence 
difficulties.  L.  J.  J. 

II.— MOLECULAR  STRUCTURE. 

Spectral  and  collision  data  of  CO 1  and  dissociation  energy  of  carbon 
monoxide,.  R.  K.  Asundi  (Proc.  Indian  Acad .  Sci.,  1943,  18,  A, 
S — 10)  . — Vais,  for  the  dissociation  energy  of  CO  deduced  from 
extrapolation  of  spectral  data  of  2Z+  and  21I  states  of  COf  are  10-45 
and  10*4  e.v.,  and  from  collision  data  involving  the  same  states, 
9*75  and  9*7  e.v.,  respectively.  L.  J.  J, 

Excitation  processes  in  the  night  sky  and  the  aurora.  T.  Y.  Wu 

(Proc.  Indian  Acad .  Sci.,  1943,  18,  A,  40— 66).— The  forbidden 
O  1  lines,  the  Na,  Na+,  and  Oa  band  systems,  and  the  anomalous 
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intensity  features,  characteristic  of  night-sky  and  auroral  spectra, 
can  be  explained  on  the  basis  of  collisions  of  the  second  kind 
between  metastable  O  and  N  atoms  and  mols.  The  latter  are 
formed  by  recombination  of  atoms  formed  by  photo-dissociation 
during  the  day,  and  produce  the  former  in  collision  among  them¬ 
selves.  L.  J.  J. 

Nuclear  spin  of  37CL  E.  F.  Shrader  (Physical  Rev,,  1943,  [ii],  64, 
67 — 69). — The  nuclear  spin  was  determined  by  observing  the  line 
intensities  in  the  band  spectrum  of  35Clf  and  in  that  of  Cl2  gas 
containing  46%  of  37C12<  The  alternating  intensity  ratio  vals.  for 
lines  of  odd  and  even  J  vals.  were  1*26  for  35C12  and  1*28  for  3?Cl2f 
indicating  that  the  nuclear  spin  is  6/2  in  each  case.  N.  M,  B. 

Light  absorption  of  nickel  thiocyanate  solutions.  EL  Non- 
aqueous  solutions.  A.  von  Kiss  and  P.  Csokan  (Z.  anorg .  Chem,, 
1941,  247,  205—210;  cf.  A.,  1942,  I,  206). — The  extinction  curves 
of  Ni(CNS)a  in  H20  and  in  various  HaO-non-electrolyte  mixtures, 
and  of  anhyd.  Ni(CNS)2  in  org.  solvents,  were  determined.  The 
org.  substances  used  were  MeOH,  EtOH,  PrOH,  CO(NH2)2,  COMe2, 
C5H6N,  quinoline,  and  glycerol.  The  alteration  of  the  extinction 
curves  in  the  org.  solvents  is  due  to  the  formation  of  the  complex 
[Ni(CNS)2L2]  where  L  is  the  org.  solvent.  In  presence  of  excess  of 
CNS'  ions  the  complex  [Ni(CNS)4]a~  generally  arises.  In  some  sol¬ 
vents  the  complex  [Ki(CNS)4Lt]2“  occurs.  J.  F.  H. 

Effect  of  oxygen  on  the  fluorescence  ol  hydrocarbons.  J.  A.  Miller 
and  C.  A.  Baumann  (J.  Amer.  Chem ,  Soc.,  1943,  65,  1640—1546).— 
Intensity  of  fluorescence  of  3  :  4-benzpyrene,  20-methylcholanthrene, 
9  :  10-dimethyl™  1  :  2-benzanthracene,  1:2:5:  6-dibenzanthracene, 
1  :  2-benzanthracene,  and  anthracene  in  several  solvents,  and  in  the 
presence  and  absence  of  air,  has  been  measured.  In  air  intensities  are 
| — J-  those  in  the  absence  of  air,  but  quenching  docs  not  always 
follow  solubility  of  02.  S02  is  a  more  effective  inhibitor  than  02l 

whilst  HC1  and  NMe3  are  less  effective.  Inhibition  changes  re¬ 
versibly  with  partial  pressure  of  the  gas.  Equations  relating 
intensity  of  fluorescence  and  partial  pressure  of  02  are  derived,  and 
agree  well  with  experimental  data.  The  fluorescence  in  ligroin  and 
C^HjN  of  the  non-saponifiable  residue  from  mouse  tissue  is  investig¬ 
ated,  and  does  not  show  sensible  variation  with  the  pressure 
of  O,.  W.  R.  A. 

Fluorescence  ol  monomethineyamnes,  especially  reversible 
polymerides.  L  F*  Katheder  (Kolloid-Z.,  1940,  92,  299—324). 
Solutions  of  ArN'-methylene-^r-taocyanine  chloride  (I)  (quinoline- 
red)  exhibit  normal  liquid  fluorescence,  excitable  by  any  X  corre¬ 
sponding  with  the  absorption.  The  intensity  decreases  with  in¬ 
creasing  concn.,  and  is  markedly  affected  by  the  solvent  and  by 
foreign  substances.  The  influence  of  temp,  is  negligibly  small. 
iViV'-Diethyl-i^-tsocyanine  chloride  (II)  and  -mononaphtho-^-fflO- 
cyanine  chloride  (III)  both  show  resonance  fluorescence,  the  intensity 
of  which  increases  with  concn.  to  a,  max.  and  then  falls.  Dil.  solu¬ 
tions  of  (ii)  and  dm  are  very  temp. -sensitive,  and  may  show  a 
decrease  of  16—15%  in  intensity  for  1°  rise;  more  cone,  solutions 
are  less  sensitive.  The  fluorescence  is  due  to  polymerised  mols., 
which  do  not  occur  in  (I),  and  the  effect  of  temp,  is  due  to  depoly¬ 
merisation,  which  is  hindered  in  more  cone,  solutions  by  their  high 
viscosity.  The  quenching  of  the  fluorescence  of  (I)  by  H\  OH', 
and  o-C.H4(OH)2  has  been  studied  and  is  discussed  theoretically. 

F.  L.  U. 

Mechanism  of  luminescence  of  phosphors*  V.  V.  Antonov- 
Romanovski  (/.  Physics ,  U.S.S.R.,  1942,  6,  120— 146).— A  detailed 
account  of  work  already  noted  (A.,  1943,  I,  114).  H.  J.  W. 

Luminescence  of  fluorspars.  V. '  P.  Rvatschev  (J.  Physics, 
U.S.S.R.,  1942,  6,  14 1 — 144). — Two  types  of  ultra-violet  luminescence 
of  natural  CaFs  are  found ;  all  specimens  examined  have  a  band 
with  max.  at  360  m/x.?  whilst  some  specimens  show  an  additional 
band  with  max.  at  286  mp.  The  former  class  have  3  max.  in  the 
visible,  at  ^486,  516,  and  696  m^.,  whilst  the  latter  have  additional 
max.  at  646  and  556  m^t.  ascribed  to  Yb++  as  impurity.  The  decay 
of  luminescence  in  photochemically  discoloured  specimens  at  20° 
and  186°  follows  a  hyperbolic  law  in  agreement  with  a  bimol. 
process.  .  L.  j,  j. 

Luminescence  of  [barium]  platinocyanide*  P.  Bergsoe  (5  Nor - 
diske  Kemikermode ,  1939,  193— 194).— 6*1  %  of  Ni  completely  inhibits 
the  fluorescence  of  BaPt(CN) 8  (I)  and  other  Pt  complexes;  Pd  is 
inactive.  The  apparent  existence  of  yellow  and  green  forms  of  (I) 
(A.,  1968,  i,  252)  is  due  to  partial  quenching  of  the  fluorescence  by 
~1  p.p.m.  of  Ni  in  acid  solution.  Highly  pure  (I)  has  been  prepared. 

M.  H.  M.  A. 

Depolarisation  of  Raman  lines*  A  simplified  method*  G.  Glockler 
and  H.  T.  Baker  (J.  Chem,  Physics ,  1943,  11,  446— 449).— Two 
“  Polaroid  '*  films  followed  by  two  half-wave  mica  plates  in  scries 
are  placed  at  the  front  of  the  spectrograph  slit,  so  that  the  initially 
mutually  perpendicular  electric  vectors  of  the  radiation  are  oriented 
to  vibrate  in  the  same  direction  on  striking  the  prism  faces,  eliminat¬ 
ing  differential  reflexion.  L.  J.  J. 

Raman  spectra  of  acetylenes*  VII.  Symmetrical-top  acetylenes. 

P.  F.  Cleveland  and  M.  J.  Murray  (J.  Chem.  Physics ,  1943,  11, 
456—464). — Raman  frequencies,  relative  intensities,  and  depolaris¬ 


ation  factors  are  recorded  for  CMeJCI,  CMe«CBr,  CMe-CGl,  and 
CBuy«CH.  Frequency  assignments  to  different  vibration  types  and 
calc.  Cp  vals.  for  1  atm.  in  the  ideal  gaseous  state  are  given  for  the 
two  first-named.  Resonance  splitting  of  the  triple-bond  funda¬ 
mental  may  be  due  to  (2906  —  700)  and  (1376  -f-  700)  cm."1  com¬ 
bination  frequencies  in  disubstituted  acetylenes.  Doubling  of  the 
2106  cm."1  fundamental  in  OHCMe/CjCH  and  CBu^CH  may  be 
due  to  the  second  overtones  of  highly  polarised  symmetrical  fre¬ 
quencies  (^766  cm.-1)  of  OCOC  and  C(*C)3>  respectively. 

L.  j.  J. 

Raman  spectra  ol  amino-acids  and  related  compounds.  VI* 
Sareosine,  etlianolamine,  choline,  betaine,  and  betaine  derivatives* 
j.  T.  Edsall  (J.  Amer .  Chem .  Soc.,  1943,  65,  1767— 1776).— Raman 
spectra  of  sarcosine  and  betaine  and  their  hydrochlorides,  phenyl- 
dimethyl-  and  pyridine-betaine  hydrochloride,  choline  chloride, 
OH*[CHJ2*NH2,HCl,  and  (CH  2dSf  H  2)  2 , 2 H Cl  are  reported  and  cor¬ 
relations  between  the  spectra  and  structure  are  indicated. 

W.  R.  A. 

Conduction  of  electricity  in  highly  insulating  liquids*  C.  8* 
Pao  (. Physical  Rev,,  1943,  [ii],  64,  60 — 74).™— Investigations  on  the 
natural  conductivity  and  on  the  conductivity  induced  by  y- rays  in 
tsooctane  and  liquid  02  show  characteristics  so  different  as  to 
indicate  that  the  natural  conductivity  is  not  due  to  stray  radiation 
or  to  cosmic  rays,  Evidence  is  given  supporting  PlumleyJs  theory 
(cf.  A.,  1941,  I,  319)  that  the  observed  conductivity  is  due  to  dis¬ 
sociation  of  the  liquid  by  the  field,  and  against  the  view  that  it  has 
a  thermionic  origin  at  the  cathode,  or  that  it  is  due  to  radiation. 
The  relation  log  current  =  linear  function  of  (field)*  is  verified* 
Curves  for  all  data  are  given.  N.  M.  B. 

Molecular  compounds  of  .y«trInitroben:sene  with  unssturated  ke¬ 
tones,— See  A.,  1944,  II,  16. 

Magneto  chemical  study  ol  tavalent  eobalt  complexes*  R.  W. 

Asmussen  (5  Nor  diske  Kemikermode, '  1939,  196—197). — All  6- 
covalent  Go”'  complexes  are  diamagnetic.  In  the  series  [Co(NHs)  6]s” 
(I)  -^-[Co{N02)e]"'  diamagnetic  %  falls  in  each  direction  to  a  min, 
at  [Co(NH3)3(NOa)3],  while  in  the  series  (where  known)  (I)  -> 
[Co(HaO)a],,s  (II)  vals.  of  x  are  const.  KCo(S04)2,12HaO  and 
Co2(S04)3,18H20  are  diamagnetic,  and  the  cation  should  thus  be 
formulated  as  (II).  M.  H.  M  A. 

Structure  of  complex  aluminium  fluorides,  C.  Brosset  (5  Nordiske 
Kemikermode,  1939,  198 — 199). — Fluoalum mates  are  considered  as 
macro  mols.,  analogous  to  the  silicates,  built  up  of  AlFg  groups, 
and  showing  3-dimensional  (A1FS)  and  2-dimensional  (T1A1F4)  net¬ 
works,  chains  (T12A1F8),  and  simple  mols.  (Na3AlFc).  A  scheme 
for  representing  these  types  by  formulas  is  presented. 

M.  H.  M.  A. 

Structure  of  diketen*  F.  O.  Rice  and  R.  Roberts  (/,  Amer .  Chem „ 
Soc.,  1943,  65,  1677—1681). — Liquid  diketen  (I)  was  investigated  by 
aseptic  distillation,  and  shown  to  consist  of  a  single  substance* 
Thermal  decomp,  in  the  gas  phase  gives  almost  quant,  yields  of 
keten  without  the  formation  of  free  radicals.  Hence,  according  to 
the  principle  of  least  motion,  (I)  is  cycfobutane-1  :  3-dione,  although 
this  may  not  represent  the  true  state  of  the  mol.  in  the  liquid  phase* 
Attention  is  drawn  to  the  discrepancy  between  dipole  moment 
data  [ft  =  3*63)  and  the  present  data  on  the  nature  of  gaseous  (I), 

W.  R.  A. 

Forces  between  hydrogen  molecules,  H.  Margenau  (. Physical 
Rev.,  1943,  [ii],  64,  1 3 1 — 147) .—Mathematical .  By  compounding 
the  three  types  of  force  involved  (exchange,  quadrupole,  and  dis¬ 
persion)  so  as  to  account  fundamentally  for  the  size  and  shape  of 
the  mols.,  a  calculation  is  made  of  the  entire  interaction  when  two 
H3  mols.  approach.  The  interaction  curves  are  in  fair  agreement 
with  empirical  curves  derived  from  the  second  virial  coeffs.  Quad¬ 
rupole  moments  are  computed,  and  the  relation  between  the  mob 
problem  and  the  corresponding  at.  problem  (interaction  between 
He  atoms)  is  discussed  (cf.  A.,  1940,  I,  59).  N.  M.  B. 

Partition  function  lor  liquids  Irom  the  harmonic  oscillator  mo  deb 

F.  A.  Matsen  and  G.  M.  Watson  (J,  Chem.  Physics,  1943,  11,  343 — 
348). — Mathematical.  The  energy  and  frequency  of  vibration  of 
the  mols.  of  a  liquid  in  their  equilibrium  positions  are  expressed  in 
terms  of  the  average  intermol.  distance  by  calculating  the  average- 
potential  or  spherical  symmetry  from  an  assumed  force  field  between 
pairs  of  mols.  Free  vol.,  AH  of  vaporisation,  and  the  equation  of 
state  have  been  calc,  from  the  resulting  potential  function. 

W.  R.  A. 

Relation  between  surface  tension  and  vapour  pressure  of  liquids 
and  liquid  mixtures,— See  A.,  1943,  I,  364. 

HI.— CRYSTAL  STRUCTURE. 

Atomic  and  electronic  distributions  in  liquid  nitrogen,  nitric  oxide*, 
and  nitrous  oxide.  P.  C.  Sharrah  (J.  Chem.  Physics ,  1943,  11,  435 — 
441). — X-Ray  diffraction  patterns  are  analysed  by  the  Fourier 
integral  method.  Only  one  pronounced  peak  is  found  in  each  case. 
Diat.  aggregates  in  liquid  CL  and  NO,  comparable  with  gas  mols.^ 
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are  indicated.  The  data  are  consistent  with  a  linear  but  not  with  a 
triangular  mol.  for  NaO.  L.  J.  J. 

^  Crystal  structure  ol  magnesium  carbide.  M.  A.  Bredig  (J.  A  met. 
Chem.  Soc 1943,  05,  1482 — 1483). — It  is  not  possible  to  ascribe  a 
face-centred  tetragonal  crystal  lattice  to  MgC2,  such  as  that  of 
CaC2  I,  but  there  is  some  indication  that  MgCa  may  be  isotypical 
with  the  metastable  CaCa  III.  W.  R.  A. 

Orientation  of  FeaC  crystals  in  tempered  steel.  M.  Arbusov  and 
G.  Kurdjumov  (J.  Physics,  U.S.S.R. ,  1942,  0,  1G3 — 1 00) - — X~Ray 
diffraction  data  for  samples  of  monocryst.  austenitic  steel  containing 
T4%  of  Cj  after  gradual  heating  to  000°,  show  a  regular  orientation 
of  Fe3C  crystals  with  respect  to  the  original  austenite  axes.  The 
[100],  [010],  _and  [001]  planes  of  Fe3C  are  parallel  with  the  [456], 
[011],  and  [532]  planes  of  the  austenite,  respectively.  L.  J.  J. 

Structure  of  salt  hydrates.  A.  T.  Jensen  (5  Nordiske  Kemiker- 
mode,  1939,  201 — 203). — The  crystal  structure  of  SrCl1(6H,0  has 
been  determined  by  successive  Fourier  approximations.  The  unit 
cell  (4T05  a.  long)  contains  1  mol.  Each  Sr  atom  is  equidistant 
from  2  other  Sr  (4*1 08  a.),  and  has  6  Cl  at  4*90  a,  and  0  others  at 
5T7  a.  The  structure  is  based  on  chains  of  the  type  -3H30- 
Sr(H2O)3-3H80-Sr(H20)3“,  the  Cl  playing  a  minor  part  in  the 
stability  of  the  structure.  The  existence  of  a  centre  of  symmetry 
in  the  crystal  suggests  that  half  the  chains  (statistically  distributed) 
are  rotated  through  60®  with  respect  to  the  other  half. 

M.  H.  M.  A. 

Configuration  of  starch  in  the  starch-iodine  complex.  J3L  X- 
Kay  diffraction  studies  on  the  starch-iodine  complex.  R.  E.  Bundle 
and  D.  French  (/.  A mer.  Chem.  Soc.,  1943,  85,  1707—1710).— 
From  A’-ray  diffraction,  amylose-I  complex  (I)  has  a  hexagonal 
unit  cell  (aQ  12*97,  c0  7*91,  i100  11*23  a.)  and  a  helical 
structure,  with  aQ  the  diameter  anti  c0  the  length  of  one  turn  in 
the  helix.  These  dimensions  agree  well  with  a  helix  consisting  of 
six  glucose  residues  per  turn.  (I)  has  been  prepared  by  subjecting 
amylose  in  the  "  V  "  configuration  to  I  vapour,  when  one  I  per  6 
glucose  residues  is  absorbed,  although  this  may  not  be  the  max. 
possible  absorption.  In  the  “A"  and  **  B  **  configurations  amylose 
does  not  absorb  I.  W.  R.  A. 


Structure  of  synthetic  chain  polymers  as  shown  by  X-rays.  C.  S. 
Fuller  and  W.  O.  Baker  (J.  Chem.  Educ 1943,  20,  3 — 10). — X-Ray 
fibre  patterns  of  polyethylene,  polyfsobutylene,  polyvinyl  alcohol, 
polyvinylidene  chloride,  several  polyesters  and  polyamides,  and 
cellulose  triacetate  are  reproduced  and  discussed.  L.  S.  T. 

Long  X»ray  diffraction  spacings  of  the  keratins.  R.  S.  Bear  (/. 
Amer .  Chem,  Soc.,  1943,  05,  1 7 84 —  1 7 85) . — X-Ray  diffraction  ol 
porcupine  quill  (a-)  and  feather  (/S-) keratins  establishes  fibre-axis 
periods  of  198  and  95  a.  W.  R.  A. 

Ferritin.  ¥,  X»Ray  diffraction  data  on  ferritin  and  apoferritin. 
I.  Fankuchen  (J.  Biol.  Chem.,  1943,  150,  57—59  ;  cf.  A.,  1943,  II, 
140). — X-Ray  diffraction  data  show  that  ferritin  (I)  and  opoferritin 
crystallise  in  face-centered  cubes  of  identical  cell  size,  and  contain 
the  same  protein  ;  the  powder  X-radiograms  differ  in  line  intensities. 
The  packing  of  the  mols.  is  not  disturbed  by  the  introduction  of 
Fe  in  (I),  the  Fe  atoms  apparently  occupying  interstices  between 
protein  mols.  R.  L.  E. 

Molecular  structure  determination  by  electron  diffraction*  O. 

Hassel  (5  Nordiske  Kemikernwde,  1939,  113— 118).— A  review. 

M.  H.  M.  A. 

Electron  diffraction.  G.  P.  Thomson  (J.  hist.  Metals ,  1943,  09, 
191 — 199). — A  lecture.  The  val.  of  electron  diffraction  methods 
in  studying  the  nature  of  polish  on  metals,  the  orientation  of  oil 
mols.  during  boundary  lubrication,  and  the  structure  and  orient¬ 
ation  of  crystals  deposited  on  other  crystal  surfaces  and  of  com¬ 
pounds  formed  in  the  solid  state  by  chemical  action  on  cryst. 
solids,  is  discussed.  A.  R.  P. 

Structure  of  the  trimeride  of  phosphonitriie  chloride,  P3M3CI$. 
L.  O.  Brockway  and  W.  M.  Bright  (J.  Amer.  Chem .  Soc.,  1943,  05, 
1551 — 1554). — Electron  diffraction  investigation  of  P3N3Cle  vapour 
supports  a  hexagonal  ring  with  P  and  N  alternately  and  Cl3  attached 
in  pairs  to  P  atoms.  The  following  vals.  are  given  :  P—  N  l*05i 
0-03;  P— Cl  1*97±0*03  a.;  angle  Cl-P-Cl  107—110°,  W.  R.  A. 


Electron  diffraction  investigation  of  diphenylene.  J.  Waser  and 
V.  Schomaker  (/.  Amer .  Chem.  Soc.,  1943,  05,  1451 — 1455) . — Electron 

Oj.  diffraction  investigations  substantiate  Lothrop’s 

■ - J  \  formula  (annexed)  with  the  C— C  distance  in  the 

— _  '■  I  hexagonal  ring  1*41  ±0*02  a.,  the  C — C  distance 
(marked  a)  T46  +  0*05  a.,  the  C — H  (assumed) 
1*10  a.,  and  a  121  +3°,  Preliminary  crystal  structure  investigations 
indicate  a  monoclinic  unit  cell  containing  0  mols.,  space-group 
probably  C%h—P21/a.  Quantum-mechanical  calculations  of  the 
resonance  energy  and  relative  bond  strengths  are  given. 

W.  R.  A. 

Rotation  of  molecules  and  ions  in  crystals.  C,  Finbak  (5  Nordiske 
Kemikermode,  1939,  177— 183),— A  review.  M.  H.  M.  A. 


Propagation  of  order  in  crystal  lattices,  J,  Ashkin  and  W,  E. 
Lamb,  jun.  (Physical  Rev.,  1943,  [ii],  04,  159— 178).— Mathematical. 
Zernike's  problem  of  the  propagation  of  order  in  a  binary  crystal 
alloy  is  discussed  by  a  matrix  formalism  of  co-operative  phenomena. 
Results  are  compared  with  available  theoretical  treatment.  The 
problem  is  generalised  and  cases  of  more  complicated  configurations 
are  examined.  N.  M.  B. 

Statistics  of  two-dimensional  lattices  with  four  components. 
J.  Ashkin  and  E.  Teller  (Physical  Rev.,  1943,  [ii],  64,  178—184; 
cf.  Kramers,  A.,  1941,  I,  451) , — Mathematical.  Consideration  of  a 
two-dimensional  square  lattice  containing  four  kinds  of  atoms,  and 
assuming  distinct  potential  energies  of  interaction  between  like  and 
between  unlike  atoms,  shows  that  where  like  atoms  attract  a  simple 
**  reciprocity  •  relation  exists  between  the  partition  functions  at 
"  reciprocally "  related  pairs  of  temp.  This  relation  enables  a 
prediction  of  the  nature  of  the  transition  point  (only  one  being 
assumed)  to  be  made  and  the  Curie  temp,  to  be  located.  The 
reciprocity  relation  for  attraction  between  like  atoms  is  found  to  be 
invalid  for  attraction  between  unlike  atoms.  N.  M.  B. 

Theory  of  magnetisation  and  hysteresis  curves  of  poly  crystalline 
ferromagnetics.  E.  Kondorski  (J.  Physics t  U.S.S.R.,  1942,  0, 
93 — 110). — A  polycryst.  ferromagnetic  substance  consisting  of  a  set 
of  regions  with  one  direction  of  easy  magnetisation  is  considered. 
The  hysteresis  loop  for  the  elementary  regions  is  assumed  to  be 
bounded  by  straight  lines.  A  relation  between  the  magnetisation 
and  the  field  strength,  involving  the  angular  dispersion  of  the  regional 
axes,  is  obtained.  In  the  case  of  randomly  distributed  axes  the 
consequences  of  the  theory  are  compared  with  experimental  results 
for  Co,  Fe,  steel,  and  permalloy  in  weak  magnetic  fields. 

H.  J.W. 

Magnetic  rotatory  power  of  cryatalline  nickel  sulphate  in  the  short 
infra-red  spectrum.  S.  Breen,  J.  N.  Humphrey,  and  L.  R.  Ingersoll 
(Physical  Rev.,  1943,  [ii],  64,  76 — 77) —Measurements  on  thin 
crystals  of  the  a-hexahydrate  by  the  spectro-radiometric  method  in 
the  range  0*7— 1*9  fx.  at  room  temp,  and  at  -”125°  give  curves  showing 
marked  anomalies  in  the  dispersion  of  the  rotation  at  ~0*69  p.  and 
at  1*10  p.,  corresponding  with  those  found  in  the  optical  rotation 
for  these  AA.  The  ratio  of  the  rotation  at  low  and  room  temp, 
itself  gives  an  anomalous  curve.  The  effects  can  be  qualitatively 
explained  on  the  basis  of  the  inverse  Zeeman  effect.  N.  M.  B. 

Adiabatic  demagnetisation  of  iron  alum,  J.  A.  Sauer  (Physical 
Rev.,  1943,  [ii],  04,  94— 1 12).— Mathematical.  The  effect,  near 
0°  K.,  on  the  magnetic  moment  and  entropy,  of  perturbations  due 
to  cryst.  field  and  magnetic  dipole-dipole  coupling  is  calc,  exactly 
to  second-order  terms  in  the  magnetic  coupling  and  to  third-order 
terms  in  the  cryst,  potential.  Theoretical  vals,  of  the  adiabatic 
moment  agree  with  available  experimental  vals.  A  true  thermo¬ 
dynamic  scale  is  established,  enabling  the  temp,  to  be  calc,  at  any 
val.  of  the  magnetic  field  during  demagnetisation.  The  relation  of 
this  scale  to  the  temp,  determined  by  the  magnetic  method  is 
discussed.  N.  M.  B. 

Anomalous  dependence  of  the  resistance  ol  rine  in  a  magnetic 
field.  N.  M.  Nachimovitsch  (J.  Physics,  U.S.S.R.,  1942,  0,  111 — 
113). — The  resistance  of  a  single  Zn  crystal  at  1*5°  and  4*2°  K.  as  a 
function  of  the  strength  of  a  transverse  magnetic  field  shows 
anomalies  at  H  —  104  and  2  x  I04  gauss.  The  effect  is  similar  to 
that  observed  by  de  Haas  et  al.  in  single  Bi  crystals  (cf.  A,,  1930,  18). 

H.  J.  W. 

Frequency  spectrum  of  crystalline  solids.  EL  General  theory  and 
applications  to  simple  cubic  lattices.  E.  W.  Montroll  (/.  Chem. 
Physics,  1943,  11,  481—496;  cf.  A.,  1942,  I,  200).— The  Born™ 
Karmdn  model  is  used  as  the  basis  for  methods  of  calculation  of 
the  frequency  spectrum  and  thermodynamic  functions  of  cryst. 
solids  not  very  close  to  their  m.p.,  by  means  of  moments  found 
from  traces  of  powers  of  a  matrix.  A  simple  cubic  lattice  has  a 
spectrum  with  two  max.,  near  its  middle  and  high-frequency  end. 
The  height  of  the  former  increases  and  that  of  the  latter  decreases 
with  increasing  interaction  between  next  nearest  neighbours  relative 
to  that  between  nearest  neighbours.  Sp.  heats  are  calc. 

L.  J.J. 

Slip  sod  twinning  in  magnesium  single  crystals  at  elevated  tem¬ 
peratures.  P.  W.  Bakarian  and  C.  H.  Mathewson  (Amer.  Inst.  Min. 
Met.  Eng.,  Tech.  Publ.  1561,  1943,  28  pp. ;  Met.  Tech.,  10,  No.  3). — 
Single  crystals  of  Mg  were  made  by  Bridgman's  method  from  metal 
melted  in  vac.  and  cast  in  Ht.  Specimens  cut  in  numerous  crystal 
orientations  were  compressed  under  various  stresses  at  atm.  temp,  to 
340°,  and  the  mechanism  of  plastic  deformation  was  studied  by  X-ray 
and  microscopical  analyses.  Tensile  tests  were  also  made  on  speci¬ 
mens  formed  by  attack  with  aq.  26%  HO  solution,  which  produced 
a  highly  polished  surface.  The  only  methods  of  deformation 
observed  were  by  slip  on  the  basal  plane  of  the  original  crystal, 
twinning  on  the  {102}  plane,  slip  on  the  basal  plane  of  twinned 
regions,  and  cleavage  on  the  {101}  plane.  Shock-compression  tests 
did  not  cause  the  {101}  twin  formation  reported  by  Schiebold  and 
Siebel  (A.,  1931,  898).  Tension  tests  showed  that  the  slip  direction 
on  {001}  or  {101}  Is  along  the  first-order  digonal  axis  in  the  plane 
of  slip.  The  {101}  slip  bands  are  irregular,  resembling  those  found 
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in  a-Fe,  and  slip  bands  in  twin  and  parent  crystal  matched. 
Sublimation  pits  formed  at  high  temp,  followed  slip  bands  and 
sometimes  twin  boundaries.  J.  C.  C. 

Directional  characteristics  o!  single-texiure-structure  copper  strip, 
M.  Cook  and  T.  L.  Richards  (/.  Inst.  Metals ,  1943,  69,  261—207),— 
The  resolved  shear  stress  on  the  slip  planes  in  slip  directions  has 
been  calc,  in  terms  of  the  applied  stress  in  various  directions  for  Cu 
strip  with  a  single-texture  structure  resembling  that  of  a  single 
crystal.  The  strip,  which  had  been  cold-rolled  to  95%  reduction 
and  annealed  for  1  hr.  at  556°,  showed  a  max.  tensile  strength,  and 
elongation  at  45°  to  the  direction  of  rolling,  and  min.  tensile  strength 
at  22*5®  and  67*5°  thereto.  The  resolved  shear  stress  on  the 
operating  slip  planes  required  to  cause  fracture  is  const,  for  all 
directions  of  test-piece  except  the  6°  and  90°  directions,  in  which 
the  elongation  is  a  min;  cups  made  with  strip  having  a  single 
texture  show  pronounced  ears  also  in  these  directions.  A.  R.  P. 

Pressure  effect  on  linear  rate  of  crystallisation  o!  silicates.  M.  P. 
Volarovitsch  and  A.  A.  Leontieva  (/.  Phys.  Chem.  Russ.,  1943,  17, 
45 — 56). — The  rate  (t<)  of  crystal  growth  of  Na2Si206  in  a  glass 
containing  Si02  73*3,  Na20  26*7  wt.-%  is  max.  at  766s*.  Max.  v 
increases  from  1*2  x  1G"&  at  1  kg.  per  sq.  cm.  to  9*3  X  J6-5  cm. 
per  sec.  at  706  kg.  per  sq.  cm.  As  the  pressure  on  the  glass  was 
transferred  by  compressed  Na,  N2  may  be  the  cause  of  the  increase 
in  v.  More  probably  rj  of  glass  is  lowered  by  pressure;  the  rate  of 
bending  of  a  horizontal  glass  fibre  supported  at  its  ends  is  at  325  kg, 
per  sq.  cm.  ~36  times  that  at  1  kg,  per  sq,  cm.,  both  at  560—556°. 

,  J*  J*  B. 

Cohesion  of  solid  benzene  at  its  m,p,  G.  Bruni  (Kolloid-Z.,  1943, 
163,  CO — Cl),— The  tensile  strength  of  plates  of  solid  CaH#  at  its 
m.p.,  prepared  as  free  as  possible  from  fissures,  was  found  to  be 
14*5  kg.  per  sq.  cm,,  and  the  breaking  length  143*28  m. 

R.  H.  F. 

IV.— PHYSICAL  PROPERTIES  OF  SUBSTANCES. 

Mol.  wt.  of  solid  benzene  derived  from  its  cohesion,  G.  Bruni 
(Kolloid-Z.,  1943,  163,  61—65;  see  above). — The  author’s  general 
equation  of  state  is  applied  to  solid  C8H0  at  its  triple  point.  The 
mol.  wt.  calc,  from  it,  using  the  experimental  val,  for  the  cohesion, 
corresponds  with  (CaHa)  1B,  exactly  one  ninth  of  the  val.  at  the 
crit.  point,  (C4H6)lft2.  Some  significance  is  attached  to  the  factor  9, 
and  the  existence  of  a  sub-unit  of  the  H  atom  of  at.  wt.  one  ninth 
is  postulated.  R.  H.  F. 

Relation  between  m*p.  and  mol.  wt.  of  paraffins, — Sec  B.,  1943,  I, 

480. 

Viscosity  and  mol.  wt.  ol  solutions  of  cellulose  and  its  derivatives.— 
See  B.,  1943,  II,  373. 

Electrical  conductivity  and  isothermal  Hall  effect  in  cuprous  oxide. 

W.  Feldman  (Physical  Rev.,  1943,  [ii],  64, 113 — 118). — Investigations 
from  room  temp,  to  700°  show  that  at  the  higher  temp,  the  con¬ 
ductivity  is  represented  by  a  =  Aer€<>kT,  but  that  below  366°  the 
exponential  law  is  not  obeyed.  The  max.  and  min.  of  the  a  curves 
in  the  latter  region  are  presumed  to  result  from  a  combination  of  a 
saturation  of  clusters  and  a  rapid  decrease  of  mobility  with  temp. 
Hall  effect  measurements  up  to  450°  show  that  the  no,  of  current 
carriers  does  not  obey  the  exponential  law  of  temp, -dependence. 
An  anomaly  in  the  mobility  is  observed  at  ~150°  where  the  mobility 
changes  from  a  T~5  to  a  T~7  dependence.  N.  M.  B. 

Effect  of  high  electrostatic  fields  on  the  conductivity  of  tungsten. 

P.  L.  Vissat  (Physical  Rev.,  1943,  [ii],  64, 1 1 9 — 1 25) . — Measurements 
on  a  W  wire  0*6078  mm.  diameter  in  vac.  with  fields  of  '-lO6  v.  per 
cm.  showed  that  an  increase  in  resistance  always  resulted  from 
application  of  the  field,  the  change  was  different  for  different  temp, 
of  the  filament  and  variations  of  vac,,  no  measurable  change  resulted 
unless  the  field  exceeded  a  certain  val.,  and  a  small  leakage  or 
ionisation  current  was  associated  with  the  changes  in  resistance. 
Calculations  show  that  results  are  wholly  explained  by  ionisation 
currents  if  it  is  asssumed  that  most  of  the  ionisation  occurs  near 
the  surface  of  the  wire.  N.  M.  B, 

Magnetic  moment  of  superconductors*  I.  E.  Nachutin  (/.  Physics , 
U.S.E.R.,  1942,  6,  114 — 115).— The  magnetic  moment  of  a  single- 
crystal  sphere  of  Sn  at  2*59°  k,  for  fields  up  to  the  crit,  val.  was 
measured.  No  significant  difference  between  the  behaviour  in  fields 
parallel  to  the  tetrad  axis  and  to  one  of  the  diad  axes  was  detected. 

Magnetic  suseeptibiti*  of  o^en  and  nitric  oride  a?  loUeM 
strengths.  A,  Burris  and  C.  D.  Hause  (J.  Chem.  Physics ,  1943,  11, 
442 — 445).— Measurements  of  mass  susceptibility  with  a  Rankine 
magnetic  balance  at  1  atm.  and  ~15  oersted  give  vals.  of  106-3  + 
0*2  x  10”«  for  Oj  and  47*2  x  10"«  for  NO,  For  02,  x*T  is  0*997  + 
0*062,  and  for  NO  the  vol.  susceptibility  is  0*0590  X  T0“*.  The 
mass  susceptibility  of  HtO  at  20°  is  taken  as  —0*7200  X  10-*. 

L.  J.  J. 

Magnetochemical  studies.  XL,  Magnetic  behhvionr  of  uranium 
and  uranium  tetrachloride.  H.  Bommer  (Z.  anorg.  Chem.,  1941,  247, 


249— 258).— The  susceptibility  (*)  of  Fe~free  U  was  measured 
between  90°  and  488°  k,  %  is  independent  of  the  field  strength 
between  195°  and  488°  k.  II  is  paramagnetic,  but  the  1  /x* t-T 
graph  is  not  linear.  X*L  at  room  temp.  =  +626  X  1O-0.  The 
Th™U  series  does  not  conform  with  the  earlier  rules  for  the  magnetic 
behaviour  of  transition  elements.  UC14,  above  room  temp.,  obeys 
the  Curie-Weiss  law  with  6  +50°.  The  moment  is  2*7  Bohr  mag¬ 
netons,  Below  room  temp,  at.  binding  occurs.  J.  F.  H, 

Specific  heat  ratios  in  carbon  dioxide.  L.  Katz  (J.  Chem .  Physics , 
1943,  11,  496— 497).— A  no.  of  published  vals.  of  y  for  C02  wher\ 
reduced  to  zero  pressure  are  >  vals.  calc,  from  spectroscopic  data, 

L.  J.  J. 

Heat  contents  at  high  temperatures  of  the  anhydrous  cMorides  of 
calcium,  iron,  magnesium,  and  manganese.  G.  E.  Moore  (J.  Amer . 
Chem .  Sac 1943,  65,  1766 — 1763). — Vals.  of  heat  contents  from 
room  temp,  to  1676°  x.  have  been  determined  for  anhyd.  CaClz, 
FeC+  MgCL,  and  MnClr  Vals.  of  m.p,  and  heats  of  fusion  (g.-cal. 
per  g. -formula  wt.)  are  :  1055°,  6780  +  80 ;  950°,  16,280  +  56;  987°, 
16,360  +  56 ;  923°,  9666 ±60.  Heat  content  and  entropy  increments 
are  tabulated  at  160°  intervals  from  460°  to  1766°  x.  W.  R.  A. 

Thermal  data.  XYIX  Heat  capaeitys  entropy,  and  free  energy  of 
formation  of  cyc/ohexane*  New  method  of  heat  transfer  in  low- 
temperature  calorimetry,  R.  A,  Ruerhwein  and  H.  M.  Huffman 
(J.  Amer .  Chem,  Sac.,  1943,  65,  1620 — 1625). — Vals.  of  CP  from  13° 
to  361°  K.  were  measured  calorimetric  ally  in  an  apparatus  (described) 
involving  a  new  method  of  heat  transfer  by  mechanical  contact, 
Vals.  of  heat  of  transition,  heat  of  fusion,  and  entropy  and  free 
energy  at  298*16°  k,  arc  :  1616*8  +  6*4;  639*8  +  6*3  g.-cal.  per  mol. ; 
48*84  g.-cal.  per  degree  per  mol. ;  5*99  kg. -cal.  per  mol.  (See  also 
C.,  1944,  Part  1.)  W.  R.  A. 

Triple  point  of  water*  W.  Waring  ( Science ,  1943,  97,  221 — 222).— 
The  triple  point  is  at  +6*6698°  and  not  at  +6*6674°  as  usually 
given.  Inconsistencies  in  v.p.  vals.  for  ice  and  water  near  6° 
are  pointed  out.  E.  R.  R. 

Relation  between  rfjjf  and  dj°  for  petroleum  produets,— See  B., 
1943,  L  479. 

Vapour  pressure  curves  for  normal  H  and  D  compounds,  K. 

Stokland  (5  Nordiske  Kemikermode,  1939,  264— 205).— V.p.  curves 
have  been  determined  for  SinH2rl  +  2  and  Si„D2n  +  2  (n  =  1 — 4)  from  1 
to  760  mm.  Hg.  When  n  ~  1,  the  H  compound  has  higher  v.p. 
only  below  ~100  mm.  Hg,  and  when  n  =  2,  3,  or  4  the  D  compounds 
have  higher  v.p.  throughout,  thus  disproving  Clusius’  rules  (A., 
1938,  I,  129).  M.  H.  M.  A. 

Determination  of  orthobarie  curve  and  critical  density  and  temper-* 
ature  with  data  for  ethylene  [di]  chloride  and  boron  tribromide, 

K.  Hojendahl  (5  ATordiske  Kemikermode,  1939,  269— 211).— Varying 
amounts  of  the  material  are  sealed  (air-free)  into  ampoules  (8  cm. 
long,  4  mm.  diameter) ;  these  are  heated  inside  a  Cu  cylinder,  and 
the  temp,  of  disappearance  of  the  meniscus  is  observed  by  the 
disappearance  of  a  luminous  reflected  image.  BBr3  has  T~  = 
366° +2°,  Dc  =  6*9;  C,H*CL  has  T#  =  290°  +  2°,  Dc  =  0*45. 

M.  H.  M.  A. 


V.— SOLUTIONS,  DISPERSIONS,  AND  MIXTURES. 

Statistical  mechanics  of  binary  mixtures.  T.  Alfrey  and  H.  Mark 
(J.  Chem.  Physics,  1943,  II,  496). — A  reply  to  Kottler  (A.,  1943,  I, 
179).  L.  J.  J. 

Specific  heats  of  mixed  acids  at  higher  temperatures,  J.  J.  Morgan, 
D.  A.  Bender,  and  R.  G.  Capeli  (Chem.  Met.  Eng.,  1943,  50,  No.  6, 
122 — 124).— Determinations  of  sp.  heats  of  mixtures  of  HN03  and 
H2S04  arc  reported  for  46°,  66°,  86°,  and  166°  and  triangular  plots 
are  given.  For  these  temp,  the  change  of  sp.  heat  with  temp,  is 
small.  H.  W.  T. 

Conception  of  osmotic  pressure,  A.  Thiel  (Kolloid-Z.,  1940,  91, 
316 — 318). — An  answer  to  Metcalf’s  criticisms  (A.,  1946,  I,  354)  of 
the  author's  theory  of  osmosis  (ibid.,  316)  and  a  criticism  of 
Metcalf's  theory.  J.  H.  Ba. 

Determination  of  ionic  weights  by  the  dialysis  method.  LL 
Sources  of  error  in  the  method,  A.  von  Kiss  and  V.  Acs  (Z.  anorg , 
Chem.,  1941,  247,  190— 264).— In  solutions  containing  a  foreign 
electrolyte  in  sufficient  concn.  the  relation  A y/M  =  A r\/Mx  —  const, 
(I)  holds;  M  and  Mx  are  the  wts.  and  A  and  Xx  are  the  dialysis 
coeffs.  of  the  reference  and  unknown  ions  respectively.  For  free 
diffusion  Riecke's  law,  Dt\/Mt  —  Dt\*  +  —  const,  is  only  approx, 
true.  Only  ions  with  approx,  equal  wts.  and  similar  structure  can 
be  compared.  The  external,  "  physical  ”  hydration  of  the  ions 
hinders  diffusion  and  may  lead  to  invalidity  of  equation  (I).  It  is 
doubtful  whether  reliable  hydration  nos.  can  be  obtained  from  the 
dialysis  method.  The  various  effects  of  complex  formation  may 
cause  invalidity  or  indeterminateness  of  (I).  The  variable  results 
obtained  with  different  membranes  show  that  narrow-pored  mem¬ 
branes  are  unsuitable.  It  was  shown  experimentally  that  Cello- 
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phane  and  Cuprophane  are  unsuitable  but  that  Cellafilter  gives 
good  constancy  for  A X^/Mx,  J,  F.  H. 

Alloys  of  magnesium.  XIV.  Constitution  of  the  magnesiom-rieh 
alloys  of  magnesium  and  manganese.  J.  D.  Grogan  and  J,  L, 
Haughton  (J.  InsL  Metals ,  1943,  89,  24L — 248).— Alloys  with  up 
to  5%  Mn  -were  prepared  by  reaction  of  a  large  mass  of  molten  Mg 
with  anhyd.  Mn€l2  and  the  liquidus  of  the  system  was  then  deter¬ 
mined  by  analysing  dip  samples  taken  at  definite  temp,  above  the 
eutectic  (65 1°,  2%  Mn).  The  results  showed  the  liquidus  to  be 
almost  linear  between  the  eutectic  temp,  and  850°,  7%  Mn.  From 
0  to  2%  Mn  the  liquidus  lies  very  close  to  the  solidus.  The  solid 
solubility  of  Mn  in  Mg  decreases  rapidly  from  ^2%  at  650°  to 
<05%  at  450°.  A.  R.  P. 

Constitution  of  magnesium™manganese™2dne-aluminiuin  alloys  in 
the  range  0—5%  Mg,  0—2%  Mn,  0—8%  Zn.  I.  The  liquidus. 
E.  Butchers,  G.  V.  Raynor,  and  W.  Hume-Rothery.  EL  Compost* 
tion  of  the  MnAls  phase,  G,  V.  Raynor  and  W.  Hume-Rothery. 
M.  The  500°  and  400°  isothermals.  A.  T.  Little,  G.  V.  Raynor,  and 
W.  Hume-Rothery  (J.  Inst.  Metals s  1043,  09,  209—228,  415—421, 
423 — 440). — I.  Liquidus  curves  have  been  determined  accurately 
for  the  systems  Mg-Al  and  Zn-Al,  and  liquidus  surfaces  for  the 
systems  Mg-Zn-Al,  Mg-Mn-Al,  Mn-Zn-Al,  and  Mg-Mn-Zn-Al  in 
the  Al-rich  region.  Alloys  containing  Mn  are  of  two  classes  in  one 
of  which  MnAla  and  in  the  other  a- Al-rich  solution  is  primary. 
Equations  are  given  for  all  the  curves  and  surfaces  of  primary 
crystallisation  and  for  the  binary  eutectic  surface  in, the  quaternary 
system.  The  f.p.  depression  in  the  Mg-Zn-Al  system  is  slightly  < 
would  be  expected  from  a  purely  additive  relation  based  on  the 
liquidus  curves  of  the  binary'’  systems. 

II.  From  slowly  cooled  Mn-Al  alloys  with  and  without  Mg  or  Zn 
or  both,  needles  of  MnAlg  were  isolated  by' anodic  dissolution  of  the 
A!  in  2n-HC1  or  2n-HN03,  and  examined  by  AT-rays  and  chemical 
analysis. ,  The  composition  MnAle  was  confirmed.  No  Mg  was-  dis¬ 
solved  by  the  compound  when  the  alloy  contained  Mg,  but  a  small 
amount  (>0*4%)  of  Zn  was  dissolved  when  the  alloy  contained  up 
to  8%  Zn. 

III.  At  500°  A!  dissolves  about  0*35%  Mn,  but  additions  of  ^Mg 
or  Zn  reduce  this  val.  to  <0T %  with  4%  Mg  or  2%  Zn.  .In  the 
quaternary  system  the  totally  solid  region  at  500°  is  bounded  by  a 
vertical  surface  such  that  %  Mg  —  12  —  1*32  x  (%  Zn)  +  0*052  X 
(%  Zn}2,  and  the  homogeneous  a- field  by  a  surface  such  that 
%Mn«l/[0*e;x  ( %  Mg)  +0*8  X  (%Zn)  +0*55V(%  Mg  x  %  Zn)  + 
1*607]3,  Alloys  %vith  more  Mn  than  that  calc,  from  the  second 
equation  contain  MnAl#  with  or  without  a  small  amount  of  liquid 
according  to  the  %  of  Zn  and  Mg.  At  400°  the  amount  of  Mn 
retained  in  solid  solution  is  negligible,  all  the  alloys  containing 
MnAlg  needles.  In  the  Zn-Mg-Al  system  within  the  range  studied 
the  alloys  consist  of  a  or  a  4-  Al2Mg3Zn3,  the  boundary  between  the 
two  fields  being  given  by  (at.-%  Zn)  (at.-%  Mg)  =  K ;  this  expres¬ 
sion  also  holds  for  lower  temp.v  with  other  vals.  of  K  such  that 
d  log  K/&T  —  —  QjRT1.  In  the  quaternary  system  the  alloys  are 
of  the  a  +  MnAl6  or  a  +  MnAlfi  +  Al2Mg3Zn3  type;  methods  of 
calculating  the  boundary  between  the  two  fields  are  described.  . 

A.  R.  P. 

Constitution  of  alloys  of  aluminium  with  manganese,  silicon,  and 
iron*  I*  Binary  system  aluminium-manganese,  O.  Ternary 
systems  aluminium-manganese-silicon  and  aluminium-manganese- 
iron,  H.  W.  L.  Phillips,  m.  Ternary  system  aluminium-silicon- 
iron*  IV,  Quaternary  system  aluminium-manganese-silicon-iron* 
H.  W.  L.  Phillips  and  P.  C.  Varley  (/.  Inst.  Metals ,  1943,  69,  275 — 
316,  317 — 350). — I.  The  Al-Mn  system  was  investigated  by  thermal 
analysis  and  by  micrographic  examination  of  annealed  and  slowly 
cooled  alloys.  On  slow  cooling  A1  and  MnAle  form  a  eutectic  at 
2*10—2-2%  Mn,  655°,  but  extrapolation  from  solubility  measure- 
intents  places  the  eutectic  at  1*9%  Mn.  Peritectic  reactions  occur 
at  680°,  liquid  +  MnAl4-> MnAla ;  at  822°,  3  +  liquid  MnAl4; 
and  at  880°,  liquid  -f  e  *->  8.  The  8  and  e  phases  were  not  identified. 
On  slow  cooling  a  sheath  of  reaction  product  envelops  the  primary 
phase  and  the  solid  alloys  often  contain  metastable  phases;  com¬ 
pletion  of  the  reactions  is  obtained  only  by  prolonged  annealing 
just  below  the  peritectic  temp.  The  apparent  reliquefaction  which 
occurs  on  cooling  alloys  with  25 — 37%  Mn  through  the  range 
680—700°  is  shown  to  be  due  to  the  difference  in  crystal  habit 
between  the  primary  MnAl/  above  700°  and  the  MnAlg  formed 
peritectically  at  080°. 

II.  The  constitution  of  Al-Mn-Si  alloys  over  the  range  in  which 
A!  is  primary  was  studied  as  they  were  slowly  cooled.  The  Al-rich 
alloys  contain  at  least  one  of  the  phases  MnAl8,  Si,  and  a  ternary 
a-(Mn-Si)  phase  formed  peritectically  from  MnAls;  there  is  an 
invariant  point  at  649°,  Mn  2,  Si  1*3%  at  which  MnA!4,  a-(Mn-Si), 
and  A1  are  in  equilibrium  with  liquid.  a-(Mn-Si)  appears  to  have 
a  variable  composition ;  it  forms  a  ternary  eutectic  with  Si  and  A1 
at  573°,  Si  11*75,  Mn  0-75%.  In  alloys  rich  in  Mn  and  Si  the 
primary  crystals  consist  of  ternary  p- (Mn~Si)  which  forms  a  eutectic 
complex  with  MnAl4,  reacts  peritectically  with  liquid  to  give  MnAl4 
or  a-(Mn-Si),  and  has  two  invariant  points  in  the  boundaries  of  its 
primary  field,  (a)  at  000°,  Mn  3*4,  Si  0*5%  at  which  MnAl4,  /3-(Mn~Si), 
and  MnAls  are  in  equilibrium  with  liquid,  and  (6)  at  058°,  Mn  2*7, 


Si  1*3%  at  which  MnAlg,  ^-(Mn-Si),  and  a-(Mn-Si)  are  in^  equi¬ 
librium  with  liquid.  As  in  the  binary  Mn-Al  alloys  equilibrium  is 
attained  in  the  ternary  alloys  only  after  a  prolonged  high-temp, 
anneal.  In  Al-rich  alloys  a  long  anneal* tends  to  complete  the 
formation  of  a-(Mn-Si)  from  MnAls  and  hence  reduces  the  amount 
of  free  Si  in  the  alloy,  an  important  point  in  commercial  alloys 
since  free  Si  tends  to  impart  a  brown  colour  to  the  anodic  film. 
In  the  Al-Mn-Fe  system  MnAlg,  FeAl3,  and  A1  form  a  ternary 
eutectic  at  064°,  Mn  0*75,  Fe  1*75%.  FeAl3  forms  eutectics  with 
both  MnAl4  and  MnAlg  and  can  dissolve  considerable  Mn,  whilst 
both  Mn  compounds  will  dissolve  Fe.  MnAl4,  MnAlg,  and  FeAl3 
are  in  equilibrium  with  liquid  at  730°,  Fe  3*4,  Mn  2*4%.  Fe  raises 
the  peritectic  temp,  at  which  MnAlg  is  formed  and  causes  MnAlg 
to  be  primary  at  a  lower  Mn  content  of  the  alloy.  On  adding  Fe 
to  commercial  Mn-Al  alloys,  therefore,  the  size  and  no,  of  the  MnAlg 
crystals  are  increased  and  then  FeAl3  appears ;  the  crystals  of  both 
compounds  are  broken  up  on  rolling  and  the  particles  restrict  grain 
growth  on  annealing, 

III.  Earlier  work  on  the  constitution  of  the  Al-Si-Fe  system 
has  been  confirmed  except  that  the  liquidus  temp,  in  the  primary 
FeAl3  field  were  found  to  be  slightly  low  owing  to  undercooling. 

IV.  The  equilibria  in  the  range  from  pure  A1  to  4  :  4  :  4  :  88 

Fe-Si-Mn-Al  alloy  have  been  studied  in  detail.  No  quaternary 
compounds  were  found;  a-(Fe-Si)  and  a-(Mn-Si)  form  a  continuous 
series  of  solid  solutions  and  there  are  six  primary  regions  due  to  Al, 
FeAl3>  MnAl4,  MnAlg,  £-(Mn-Si),  and  a.  Al  forms  binary  eutectic 
surfaces  with  FeAl3,  MnAlg,  a,  p-(Fe-Si),  and  Si;"  FeAl3  forms 
similar  surfaces  with  MnAl4,  MnAlg,  and  /3-(Mn-Si).  The  various 
peritectic  reactions  in  the  system  rarely  proceed  to  completion, 
envelopment  frequently  occurring  and  causing  the  persistence  of 
many  metastable  constituents ;  undercooling  and  unsaturation  of 
the  solid  phases,  often  prevent  attainment  of  equilibrium.  Qua¬ 
ternary  invariant  points  occur  at  (a)  731°,  Mn  3*85,  Si  0-35,  Fe 
2*35%,  between  liquid,  MnAl4,  FeAl3,  jS-(Mn-Si),  and  MnAlg ;  (6)  095°, 
Mn  2*60,  Si  1*35,  Fe  2*35%,  between  liquid,  FeAl3,  /N(Mn-Si),’ 
MnAls,  and  a;  (c)  648°,  Mn  0*35,  Si  1*75,  Fe  2*00%,  between  liquid, 
FeAl3,  MnAl6l  a,  and  Al ;  (d)  575°,  Mn  0*2,  Si  11*7,  Fe  0*0%, 
between  liquid,  a,  jS-(Fe-Si),  Al,  and  Si.  Final  solidification  of  all 
the  alloys  occurs  at  the  Al-a-Si  or  the  Al-j3-(Fe-Si)-Si  ternary  eutectic 
according  to  the  composition  and  the  rate  of  diffusion  of  Fe  into 
the  solid  phases  in  the  early  stages  of  solidification.  In  commercial 
Mn-Al  alloys  with  incidental  Fe  and  Si  impurities  a  small  amount 
of  Mn  is  taken  into  solid  solution  by  Al  or  FeAl3,  the  remainder 
occurring  as  MnAl#  or  associated  with  Fe  and  Si  as  a.  The  Si  is 
partly  in  solution  in  the  Al,  partly  combined  as  a-  or  0-(Fe-Si), 
and  partly  as  free  Si.  Fe  occurs  as  FeAl3>  dissolved  in  MnAlg,  or 
combined  as  a-  or  jS-(Fe-Si).  Hot-working  or  annealing  tends  to 
complete  the  peritectic  reactions  involving  the  formation  of  a  from 
MnAls  or  FeAl3  and  thus  leads  to  reduction  in  the  amount  of 
free  Si.  A.  R.  P. 

Constitution  of  the  iron-rich  Iron-nickel-silieoE  alloys  at  800°. 

E.  S.  Greiner  and  E.  R.  Jettc  (A met.  Inst .  Min.  Met.  Eng.,  1943,  Tech. 
Publ.  1573,  10  pp, ;  Met.  Tech.,  10,  No.  3). — This  investigation  was 
carried  out  by  A'- ray  diffraction  methods  on  homogenised  powdered 
samples  quenched  from  -^600°.  In  a  ternary  plot,  the  body-centred 
cubic  g  phase  is  bounded  by  four  two-phase  areas  separated  by 
three  three-phase  areas.  Three  of  the  phases  correspond  in  structure 
to  similar  phases  in  the  binary  Fe-Ni  or  Fe-Si  alloys ;  two  are  new 
phases  :  A,  a  cubic  structure  with  an  edge  length  of  0*131  a,  and  e, 
a  tetragonal  structure  with  a  8*308  a.  and  c  9*012  a.  The  solid 
solubility  of  Ni  in  the  a  phase  changes  from  3*5  at.-%  in  Fe-Ni 
alloys  to  13*6  at.-%  in  ternary  alloys  containing  22*4  at.-%  of  Si. 

J.  C.  C. 

Hardness  of  certain  primary  copper  solid  solutions*  J.  H.  Frye, 
jun,,  and  K.  W.  Caum  (Amer.  Inst,  Min.  Met.  Eng „  1943,  Tech. 
Publ.  1654,  8  pp. ;  Met.  Tech.,  10,  No.  2). — Meyer  hardness  analyses 
were  carried  out  on  alloys  of  Cu  with  >5%  of  Ge,  Ga,  Zn,  and  As, 
the  tests  being  made  on  worked  and  annealed  vac.-melted 
samples  having  a  grain  diameter  of  0*074  mm.  For  a  given  at.~% 
of  each  solute,  the  Meyer  hardness  vals.  P&  and  Pn  were  cc  the 
calc,  expansion  of  the  Cu  lattice.  J.  C.  C. 

Hardness  and  lattice  stress  in  solid  solutions.  J.  H.  Frye,  jun,, 
J.  W.  Caum,  and  R.  M.  Treco  (Amer.  Inst.  Min .  Met.  Eng.,  1943* 
Tech.  Publ .  1572,  7  pp.  ;  Met.  Tech.,  10,  No.  3).—' There  is  a  single, 
simple  relation  between  the  increase  in  hardness  and  the  increase 
in  lattice  stress  when  Zn  dissolved  in  Cu  is  replaced  by  Ga,  Ge,  or 
As  and  when  Cd  in  Ag  is  replaced  by  In,  Sn,  or  Sb,  In  these 
relations,  the  overlap  of  the  electron  clouds  of  the  ions  as  a  possible 
factor  additional  to  the  lattice  parameter  in  determining  hardness 
is  eliminated.  J-  C.  C. 

Ageing  in  the  solid  solution  of  silver  La  aluminium,  A.  H.  Geisler, 
C.  S.  Barrett,  and  R.  F.  Mehl  (Atner.  Inst.  Min.  Met.  Eng.,  1943, 
Tech.  Publ.  1557,  20  pp. ;  Met.  Tech.,  10,  No.  2).— AT-Ray  diffraction 
studies  of*  Al  alloys  containing  10,  20,  and  30%  of  Ag  aged  at 
158—303°  indicate  that  ageing  is  accompanied  by  pptn.  of  a  trans¬ 
formation  lattice  y  in  thin  plate-like  particles  which  later  transform 
into  the  equilibrium  phase  y.  The  matrix  planes  along  which  the 
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platelets  are  formed  can  be  determined  from  central  radial  streaks 
in  Laue  photographs.  Microscopical  examinations  show  that  the 
y  -y  transformation  is  accompanied  by  a  hitherto  unobserved  dis¬ 
continuous  type  of  reaction  nucleated  at  the  grain  boundaries  and 
probably  involving  recrystallisation  of  the  strained  matrix.  The 
mechanism  of  hardening  is  discussed ;  in  these  alloys  the  chief 
factors  may  be  the  pptn.  of  y  and  the  stresses  involved  in  keeping 
the  equilibrium  phase  in  this  strained  condition.  J.  C.  C. 

Thermodynamical  theory  of  restoration  phenomena  in  the  ageing  of 
copper-aluminium  alloys,  S.  T.  Konobcevski  (J.  Inst.  Metals,  1943, 
89,  397— -413).— “In  the  ageing  of  Cu-Al  alloys  the  CuA12  phase  is  pptd. 
in  thin  plates  and,  owing  to  its  high  degree  of  dispersion,  can  exist 
in  metastable  equilibrium  in  slightly  supersaturated  solution ;  when 
the  temp,  is  raised  the  ppt.  redissolves,  thus  producing  the  "  restor¬ 
ation  3'  observed  when  naturally  aged  duralumin  is  heated.  From 
the  temp,  at  which  restoration  is  completed  the  relative  amount 
of  the  pptd,  phase  may  be  calc,  as  a  function  of  the  temp,  and 
total  alloy  concn.  The  dimensions  of  the  equilibrium  nuclei  are 
independent  of  the  total  alloy  concn.  but  the  no.  of  pptd.  crystals 
depends  on  the  initial  concn.  of  the  solid  solution  since  this  deter¬ 
mines  the  crit.  magnitude  of  the  nucleus  and  hence  the  energy  of 
formation  of  the  phase.  If  the  no,  of  grains  formed  depends 
exponentially  on  their  energy  the  magnitude  of  the  pptd.  crystals 
and  the  surface  energy  of  the  boundary  between  the  pptd.  phase 
and  the  solid  solution  can  be  estimated.  On  this  theory  the  dimen¬ 
sions  of  the  equilibrium  crystal  of  CuAls  formed  during  room-temp, 
ageing  of  Cu-Al  alloys  are  diameter  — 10~7  cm.  and  thickness 
—3  X  1th8  cm.,  vals.  which  agree  closely  with  those  found  experi¬ 
mentally  by  other  workers.  In  the  5%  Cu-Al  alloy  the  no.  *of 
pptd.  crystals  is  1*3  X  10*°  per  g.  and  in  the  2%  Cu  alloy  0*5  X  1030 
per  g.  The  sp.  surface  energy  is  0*75  X  10"5,  g.-cal.  per  g. 

A.  R.  P. 

Effects  o!  precipitation  treatment  ol  binary  magnesiom-slominiiim 
alloys,  F.  A.  Fox  and  E.  Lardner  (/.  Inst .  Metals ,  1943,  69,  373— 
3 Of!). —The  structures  produced  by  pptn,  of  p  from  supersaturated 
solid  solutions  of  A1  in  Mg  depend  on  the  A1  content,  the  pptn. 
temp.,  and,  to  a  smaller  extent,  the  time.  At  any  temp,  the  ppt,  * 
first  forms  at  the  grain  boundaries  and  then,  at  <200°,  grows  into 
the  grains  in  the  form  of  closed  waves  producing  a  pearlitic  structure ; 
in  large-grained  alloys  a  mosaic  type  of  pptn,  appears  soon  after 
pearlite  begins  to  form.  In  alloys  with  >8%  A1  crystallographic 
osmondite  forms,  some  time  after  the  first  appearance  of  pearlite, 
in  those  areas  of  the  grain  which  are  free  from  the  latter,  which 
then  ceases  to  grow.  Above  200°  coarse  sorbitic  and  pearlitic 
areas  form  from  the  grain  boundaries  inwards,  mosaic  outlines 
appear  soon  after  the  sorbite,  and  these  are  followed  by  crystallo¬ 
graphic  osmondite  which  rapidly  coarsens  to  granular  osmondite. 
For  a  given  pptn.  treatment  the  finest  ppt.  and  the  best  mechanical 
properties  of  the  alloy  are  obtained  with  the  highest  A1  contents, 

A.  R.  P. 

Mechanism  o!  precipitation  from  solid  solutions  o!  ano  in  alumin¬ 
ium,  magnesium  in  aluminium,,  and  of  some  magnesium-base  alloys, 

A.  H.  Geisler,  C.  S.  Barrett,  and  R.  F.  Mehl  {/Inter.  Inst.  Min .  Met . 
Eng.,  1943,  Tech.  Bubh  1508,  22  pp.  ;  Met .  Tech.,  10,  No.  2).— In 
Zn-Al  alloys,  X-ray  diffraction,  electrical  resistivity,  and  hardness 
measurements  indicate  that  age-hardening  accompanies  the  formation 
on  the  octahedral  matrix  planes  of  coherent  platelets  having  a 
strained  lattice  of  the  Zn  type.  On  over-ageing,  when  softening  is 
observed,  the  particles  grow  but  break  away  from  the  matrix 
before  they  are  thick  enough  to  diffract  as  three-dimensional 
gratings.  In  Mg-Al  alloys,  coherent  platelets  first  form  on  {100} 
matrix  planes  and  grow  to  a  well-defined  Widmanstatten  figure, 
subsequent  pptn.  occurring  on  {120}  A1  planes.  Age-hardening 
occurs  during  the  entire  decomp.  In  Pb-Mg  and  Sn-Mg  alloys,  the 
platelets  do  not  grow  very  large  and  hardening  is  negligible.  The 
results  lend  support  to  a  modified  theory  of  age-hardening;  crit. 
dispersion  is  not  sufficient  in  itself  to  explain  hardening,  but  it  is 
necessary-’  that  the  matrix  and  the  ppt.  should  be  closely  related  in 
orientation.  Hardening  is  oc  the  size  to  which  these  coherent 
particles  may  grow  before  breaking  away  from  the  matrix. 

J.  C,  C. 

Electrical  properties  of  copper-manganes  e-aluminium  alloys. 

M.  Cook  and  W,  O.  Alexander  {Trans.  Faraday  Soc.,  1943,  39, 
260— 2 66) .-—-The  sp.  resistance  and  temp,  coeff.  of  resistance  have 
been  measured  for  4  binary  and  4  ternary  alloys  containing  Cu 
88*0 — 95*5%,  Mn  5—10%,  A1  1—5*6%,  in  the  form  of  wire,  hard 
drawn  and  annealed  at  600°,  over  the  range  0—350°.  The  tensile 
strength,  elongation,  and  coeff.  of  thermal  expansion  were  also 
determined.  Alloys  with  <2%  of  A1  do  not  scale  at  temp.  <6003. 

F.  L.  U. 

Magnetic  behaviour  of  superconducting  tin-zinc  alloys.  B  G. 
Lazarev  and  I.  E.  Nachutin  (J.  Physics ,  UlS.S.R 1942,  0,  116 — 
119). — Sn-Zn  alloys  containing  90%,  34%,  and  10%  of  Sn  and 
pure  Sn  were  used.  The  crit.  magnetic  field  is  the  same  function 
of  the  temp,  (between  2*64°  and  3-72°  k.)  for  all  of  these.  In 
weak  fields  the  magnetic  behaviour  of  all  the  samples  was  identical, 
but  in.  stronger  fields  the  hysteresis  increased  with  the  proportion 
of  Zn  in  the  alloy.  It  is  suggested  that  magnetic  screening  of  the 


Zn  by  superconducting  grains  of  Sn  and  the  formation  of  closed 
superconducting  circuits  are  possible  explanations  of  the  observed 
effects.  H,  J.  W. 

Solubility  of  salts  in  aqueous  carbamide  solutions.  K.  J  .  Pedersen  (5 
Nordiske  Kemikermode ,  1939,  189 — 191). — The  solubilities  of  16  org. 
and  inorg,  salts  in  0*25— 1*0m.  aq.  CO(MH2)2  at  18°  have  been 
determined  (cf.  A.,  1939,  I,  195),  Na2C*04  had  a  smaller  solubility 

than  in  HA),  but  all  the  others  showed  increases,  a  —  (s  —  s0)jcs 
being  almost  independent  of  c.  Vais,  for  a  were  in  rough  agree¬ 
ment  with  the  theory  that  the  increased  solubilities  are  due  partly 
to  increased  /  and  partly  to  increased  e.  M.  H.  M.  A. 

Solubility  of  potassium  iodide  in  potassium  hydroxide  solutions  at 
20,  H.  D,  KIrschman  and  R.  Pomeroy  {/.  Amer.  Chem.  Soc.,  1943, 
65,  1695— 1696).— Solubility  and  p  of  KI  in  0— 14*35n-KOH  (1% 
KsC03)  at  20°  have  been  determined.  The  curves  show  no  dis¬ 
continuities.  W.  R.  A. 

Electrical  conductivities  of  salts  and  solubilities  of  barium  sulphate 
,  In  water-ethyl  alcohol  solutions.— See  A,,  1944,  1,  18. 

Solubility  and  dissociation  of  cryolite  in  aqueous  [salt]  solutions. 
H.  Buchwald  (5  Nordiske  Kemikermode,  1939,  259— 260).— The 
solubility  of  NasAlF,  (I)  in  H20  (0—95°)  and  dih  HC1,  HF,  NaCl, 
and  Map  solutions  (26°)  has  been  determined.  The  solubility 
decreases  with  increasing  [Na‘],  [F'],  and  pH,  but  is  unaffected  by 
change  in  [CF].  The  pH  of  saturated  (I)  solution  in  dil.  HC1  is  > 
theoretical  and  agrees  with  the  complete  dissociation  :  (I)  ->  3Na  -|- 
AIF/  +  2F'  (H*  +  F'  ->HF),  As  KB  (-—  [Na*]3  .[AIF/]  .[F']2)  is 
nearly  const.  (—2*7  X  IQ”16)  in  all  the  above  solutions  it  is  concluded 
that  this  dissociation  of  (I)  always  occurs.  M.  H.  M.  A. 


Solubilities  of  high  mol.  wt.  symmetrical  normal  aliphatic  ketones. 
F.  M.  Garland,  C.  W.  Hoerr,  W.  O.  Pool,  and  A.  W.  Ralston  (/.  Org . 
Chem.,  1943,  8,  344— 357).— Solubilities  of  COR2  (R  —  n- 
-C„H33,  -CuH„f  -C15H3l,  and  -C17H35)  in  C*Ha,  cyclohexane,  CC14, 
EtOAc,  BuOAc,  COMc2>  COMeEt,  MeOH,  95%  EtOH,  Pr£OH, 
BuaGH,  EtNOo,  and  MeCN  at,  usually,  ~10— ~80°,  are  recorded. 

R.  S.  C. 


Photoactivation  of  crystals*  G,  Cohn  (5  Nordiske  Kemikermode, 
1939,  192).— The  adsorptive  power  of  ZnS  and  CdS  (I)  phosphors 
for  dyes  is  increased  by  illumination,  but  of  (1)  for  phenolphthalein 
is  decreased  by  illumination  with  light  unabsorbed  by  (I).  (Cf.  A., 
1939,  I,  561.)  “  *  M.  H.  M.  A. 


Adsorption  of  vapours  on  carbonised  eoal.^See  B.,  1943,  I,  477. 


Surface  tension  of  white  phosphorus*  E.  Hutchinson  {Trans. 
Faraday  Soc.,  1943,  39,  220— 234).— The  surface  tension  of  white  P 
has  been  measured  by  the  max.  bubble  pressure  method  with  C02 
over  the  range  50*0—68*7°.  The  respective  vals.  of  y  at  these 
temp,  are  69*70  and  64*95±0*3  dynes  per  cm.  The  val.  of  the  at. 
parachor  of  P  in  compounds  is  intermediate  between  those  calc, 
from  these  results  for  ring  structures  P4  and  P«.  _  The  Eotvos 
const,  is  1*38.  A  method  for  measuring  interfacial  tensions  modelled 
on  Sugden’s  max.  bubble  pressure  method  is  described,  and  measure¬ 
ments  are  recorded  for  the  tension  of  molten  P  against  HgG,  C  SH  a, 
cyclohexane,  »-CfH14,  EtOH,  and  COMe2.  F.  L*  U. 

Surface  energy  and  heat  of  vaporisation,  H.  Dunken,  H.  Kiapp- 
roth,  and  K.  L.  Wolf  {Kolloid-Z.t  1940,  91,  232 — 243).— Stefan  s 
relation  between  the  mol.  internal  heat  of  vaporisation  L\  and  the 
total  mol.  surface  energy  IF*,  viz,,  Li/ IF*  =  <j>  —  2,  does  not  hold  in 
general  but  depends  on  the  co-ordination  no.  of  the  substance  m 
the  bulk  (z)  and  in  the  surface  (*).  In  general  <f>  —  zj{z  —  x).  Vals. 
of  f  are  calc,  for  various  lattice  structures.  For  liquids  <ft  (varies 
between  2*2  and  8*3)  depends  also  on  the  difference  in  association 
in  the  vapour  and  liquid  phases  and  for  non-polar  liquids  has  a  val. 
2*5— 3*5.  This  indicates  spherical  symmetry  in  the  mol,  packing. 
Allowing  for  association  in  the  liquid  phase  a  similar  val.  of  <j>  is 
obtained  for  various  alcohols.  A  knowledge  of  can  be  used  to 
assess  the  degree  or  heat  of  association  of  a  liquid.  J.  H.  Ba. 


Capillary  systems,  XIX*  Capillary  back  pressure,  capillary 
diameter*  and  the  passage  o!  a  phase  boundary  through  a  single 
capillary  and  capillary  systems*  (Theoretical).  E.  Manegold,  R. 
Soil,  and  E.  Albrecht  (Kolhid.-Z.,  1940,  91,  243— 275).— Formula 
are  derived  for  the  times  and  pressures  of  exit,  entrance,  and  bubble 
formation  when  a  phase  boundary  passes  through  a  capillary 
system.  Calculations  of  these  quantities  are  made  for  certain 
systems.  Knoll's  results  (A.,  1940,  I,  273)  are  analysed  in  the  light 
of  the  theory.  I*  *^*  ®A* 


Surface  diffusion.  H.  Wergeland  (5  Nordiske  Kemikermode , 
1939,  253).— The  probability,  S,  that  an  adsorbed  mol.  will  migrate 
to  an  adjacent  activated  point  of  the  adsorband  in  time  t  is  given, 
with  certain  simplifying  assumptions,  by:  S  cc  {1  — 
where  0  =  Gaussian  integral  of  error,  Q  =  activation  energy,  and 
c  =.  {mean  ?)  variation.  FI*  ^*  *&* 


Influence  of  surface  films  of  oil  on  evaporation  of  water.  R.  W. 
Powell  {Trans.  Faraday  Soc.,  1943,  29,  311  318).  The  rate  of 

vaporisation  of  HaO  through  surface  films  ol  oil  depends  on  the 
diffusion  coeffs.  and  D0  of  H*Q  in  oil  and  in  air,  and  on  the 
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effective  thickness  of  the  oil  and  air  layers  in  which  diffusion  occurs. 
The  thickness  of  the  air  diffusion  layer  has  been  measured  for 
various  air  speeds.  D0,  measured  for  three  different  oils,  increases 
with  the  thickness  of  the  oil  laver,  and  for  thin  films  is  ~-3  X  10"5 
cm.2  per  sec.  In  agreement  with  previous  workers  it  is  concluded 
that  unimol.  oil  films  are  ineffective;  and  that  the  relative  reduction 
of  evaporation  increases  with  the  speed  of  the  air  current  when 
multimol.  films  are  used.  F.  L.  U. 

Optical  theory  of  chromatic  emulsions  and  of  the  Christiansen 
experiment.  G.  N.  Ramachandran  { Proc .  Indian  Acad.  Sci.,  1043, 
18,  A,  07— 79). — The  observations  of  Sethi  (Proc.  Indian  Assoc. 
Cult,  Set 1921,  6,  124)  and  Sogani  (A.,  1926,  336)  can  be  explained 
by  a  theory  based  on  diffraction  of  light  by  a  sphere  immersed  in  a 
medium  of  nearly  the  same  refractive  index.  Expressions  are 
derived  for  intensity  and  spectral  character  of  transmitted  and 
diffracted  light,  L.  J.  J. 

Electrical  conductivity  of  colloids.  T.  R.  Bolam  and  A,  K.  M. 
T rived i  {Trans.  Faraday  Soc.,  1943,  39,  247— 263).— The  sp.  con¬ 
ductivity  of  Oden  S  sols-  decreases  on  dilution  more  rapidly  than 
does  the  concn.  Membrane  equilibrium  and  conductivity  data 
indicate  that  this  is  due  to  interionic  action  between  the  adsorbed 
polythionate  ions  and  their  counter-ions,  leading  to  an  apparent 
increase  in  A  of  the  bound  polythionate  with  increase  in  sol  concn. 
This  behaviour  supports  Hartley’s  theory  (cf.  A.,  1939,  I,  469)  of 
the  conductivity  of  electrolytes  of  unsymmetrical  valency- type. 

F.  L.  U. 

Development  and  present  position  of  the  theory  of  filtration  of 
suspensions.  A.  Brieghel-Mii Her  (Kolloid-Z. ,  1940,  92,  285 — 299). — 
A  crit.  review  of  the  literature.  A  bibliography  is  appended. 

F.  L.  U. 

Silver  sol.  H.  R.  Kruyt  and  H.  L.  van  Nouhuys  (Kolloid-Z., 
1940,  92,  325— 342}.— Stable  Ag  sols  are  prepared  by  electrical 
dispersion  in  H20,  dil.  NaOH,  or  saturated  aq.  AgOH,  those  made 
in  presence  of  NaOH  (~10“3n.)  being  the  most  highly  disperse  and 
the  most  stable.  In  all  these  sols  the  stabilising  ion  is  AgO'.  Dis¬ 
persion  in  an  atm.  of  02-free  Ha  or  N2  does  not  affect  the  result. 
The  sols  are  coagulated  by  C02  owing  to  the  conversion  of  AgOH 
into  Ag2C02  and  the  consequent  destruction  of  the  source  of  AgO'. 
Electrolytes  that  do  not  form  insol.  Ag  compounds  behave  normally, 
whilst  those  that  do  form  such  compounds  bring  about  changes 
which  vary  with  the  relative  amounts  of  Ag  and  electrolyte.  K1 
reacts  with  the  AgOH  (or  AgO')  to  give  Agl  and,  if  present  in 
excess,  Agl/.  Hence  with  a  deficit  of  KI  the  stabilising  AgO'  is 
removed  and  coagulation  ensues*  whilst  with  excess  of  KI  a  second 
stabilising  ion  Agl/  is  formed  and  eventually  the  whole  of  the  Ag 
is  converted  into  a  sol  of  Agl  stabilised  by  Agl/.  These  changes 
occur  only  in  the  presence  of  Oz,  which  oxidises  the  exposed  surface 
of  the  Ag  and  thus  enables  the  above  reaction  to  proceed  to  com¬ 
pletion.  Na2S2Oa  also  reacts  with  AgO'  to  give  a  complex  Ag  ion 
capable  of  stabilising  the  sol.  Sols  stabilised  with  NaaS203,  also 
those  that  have  been  long  in  contact  with  glass  and  are  then 
stabilised  by  a  silicate  ion,  are  no  longer  coagulated  by  CO*. 

F.  L.  V. 

Burton’s  rule  for  positive  hydrosols.  I.  General  and  preparative. 
H.  Kauffmann  ( Kolloid-Z 1940,  92,  343— 354).— An  improved 
arrangement  is  described  for  the  electrical  dispersion  of  Fe,  Al,  and 
Cu  (as  oxides)  in  HtO,  consisting  essentially  in  attaching  one  elec¬ 
trode  to  the  armature  of  an  a.c.  electromagnet  operating  on  a 
50-cycle  supply.  The  relative  movement  of  the  electrodes  thus 
produced  effectively  prevents  their  welding  together  and  trebles 
the  max.  concn.  of  colloidal  material  attainable  (e.g.,  1*24  g.  Cu 
per  1.  instead  of  0*4  g,).  Sols  of  CuO,  A1203,  and  Fe203  have  been 
prepared  in  this  manner,  the  last  two  also  by  hydrolysis  of  the 
chlorides,  and  purified  by  dialysis  for  the  experimental  study  of  the 
applicability  of  Burton's  rule,  with  regard  to  which  the  available 
data  are  inconclusive.  F.  L.  U. 

Effect  of  strong  electrolytes  on  the  viscosity  of  quartz  sus¬ 
pensions.  A,  von  Buzagh  and  E.  Erenyi  ( Kolloid-Z 1940,  91, 
279 — 287).— 7?r<]  for  pure  quartz  suspensions  is  given  by  ^rel  “ 
1  -{-  kxc  4-  kzc2]  is  almost  independent  of  particle  radius  (r)  but 
k%  decreases  with  increasing  r.  In  0*lM-BaCl2  7]rt\  =  1  +  he  but  k 
is  >  the  val.  required  by  the  Einstein  relation,  and  decreases 
with  increasing  r.  The  effect  is  due  to  dehydration  and  charge 
neutralisation  by  BaCl2,  thus  increasing  the  particle  cohesion.  It 
is  found  that  k  varies  with  r  in  the  same  way  as  the  cohesion 
determined  in  other  ways.  Other  salts  also  increase  %ei  and  their 
relative  effects  follow  the  valency  and  lyotropic  series  rules,  A1C13 
and  Th(N03)4  show  a  max.  in  the  curves,  and  for  acids  these 

curves  are  steeper  than  for  neutral  salts.  NaOH  has  little  effect 
on  7jrej.  The  univalent  ions  (but  not  the  bivalent)  agree  with  the 
theory  of  Ostwald  connecting  ijrel  and  activity.  J.  H,  Ba. 

Ionic  exchange  on  colloidal  sulphur.  H.  Ionic  exchange  on 
lyophobic  colloidal  systems.  E.  O.  K.  Verst raete  ( Kolloid-Z 1943, 
103,  25— 42).— Displacement  of  H*  ions  on  S  sols  by  other  cations  was 
measured  by  determining  the  acid-equiv.  of  the  sol  and  of ‘the 
ultra-filtrate  before  and  after  addition  of  electrolyte.  The  extent 


of  exchange  by  different  ions  is  in  the  order  Ba  >  Sr  >  Ca  >  K  > 
Na  >  Iff  >  Mg,  With  cations  ol  valency  >2  coagulation  of  the 
sol  is  so  rapid  that  complete  exchange  does  not  occur,  and  other 
disturbing  factors  operate.  The  radius,  polarisability,  and  degree 
of  hydration  of  ions  are  considered  to  be  the  factors  determining 
extent  of  displacement.  The  antagonism  between  H'  or  Na*  and 
other  cations  is  studied.  It  can  be  partly  but  not  wholly  accounted 
for  if  ionic  concns.  are  replaced  by  activities.  R.  H.  F. 

Sedimentation  volume  and  anomalous  flow  in  lyophobic  suspensions. 
W.  Gallay  and  I.  E.  Paddington  (Canad.  J.  Res.,  1943,  21,  B,  171 — 
178). — The  sedimentation  voL  (rj)  of  dried  starch,  MgO,  Fe203,  and 
talc  in  dry  org.  solvents  is  almost  independent  of  the  solvent^  but 
with  addition  of  H20  v  increases.  In  the  case  of  talc  and  Fe*03 
addition  of  large  amounts  of  H20  to  non-polar  solvents  brings 
about  a  reduction  in  v  to  a  val,  approaching  that  in  pure  HsO. 
The  increase  in  v  is  relatively  large  for  anisodimensional  particles 
like  talc  and  small  for  spherical  particles  like  starch.  The  increase 
in  v  is  related  to  the  degree  of  flocculation  in  the  system,  leading  to 
a  rigid  branched-chain  scaffolding  type  of  structure.  C,  R.  H. 

Hydration  ol  starch  below  the  gelatinisation  temperature.  W. 
Gallay  and  I.  E.  Puddington  (Canad.  J.  Res.,  1943,  21,  B,  179— 
185).— The  sedimentation  vol.  (v)  of  aq.  starch  suspensions  below 
the  gelatinisation  temp,  and  the  ease  of  redispersion  of  the  sediment 
increase  with  temp.  At  the  lowest  temp,  investigated  (3°)  the 
suspensions  show  considerable  dilatancy;  at  50°  some  flocculation 
occurs.  Between  these  temp,  hydration  increases  continuously  with 
temp.  Starch  dried  at  45°  in  a  vac.  shows  no  dilatancy  when 
dispersed  with  HaO,  indicating  that  drying  has  affected  its  hydration 
capacity.  Drying  increases  v  and  lowers  the  gelatinisation  temp. ; 
normal  v,  dilatancy,  and  gelatinisation  temp,  are  restored  if  the 
dried  starch  is  allowed  to  regain  its  moisture.  The  heat  of  wetting 
of  dried  starch  is  considerable  and  may  result  in  local  gelatinisation 
at  the  surface  of  the  granules,  leading  to  sticking  and  increased  v. 

C.  R.  H. 

Swelling  and  solubility  ol  maeromolecular  materials.  J.  N. 
Bronsted  (5  Nordiske  Kemikerm&de,  1939,  188). — The  swelling  of 
macromol.  materials  in  contact  with  liquids  is  to  be  considered  as 
dissolution  where  the  potential  energy  is  kinetic  energy  of  the 
solute  mols.  Consequences  are  discussed.  M.  H.  M.  A. 

Structural  mechanics  ol  visco-elastic  contiona.  VH.  Viscosity 
and  chemical  constitution  ol  maeromolecular  systems.  H.  U in¬ 
staller  ( Kolloid-Z 1943,  103,  7— 18).— Theoretical.  A  ij-concn. 
function  incorporating  Staudinger's  relation  is  derived  thermo¬ 
dynamically,  and  the  limits  of  its  validity  are  examined.  Macromols. 
are  non-rigid  and  can  therefore  absorb  part  of  the  energy  of  solvent 
mols.  on  collision.  Such  inelastic  collisions  result  in  the  formation 
of  a  sheath  of  solvent  mols.  around  the  solute  mol. ;  solvation  is 
thus  accounted  for  without  assumption  of  any  special  forces.  Deter¬ 
mination  of  particle  size  is  possible  from  the  flow  curve  and  17-temp, 
function.  Large  mols.  may  rupture  if  the  mol.  cohesion  between 
neighbouring  chains  is  >  The  chain  strength.  There  is  thus  an 
upper  limit  to  mol.  size  above  which  mols.  are  mechanically  unstable. 

R.  H.  F. 

Constitution  of  soap  solutions,  P.  Ekwall  (5  Nordiske  Kemiker- 
mode,  1939,  254).— A  discussion  of  the  properties  of  dil.  soap  solu¬ 
tions  between  the  "  crit."  and  "  limiting  "  concns.  At  concns.  < 
the  latter  soap  behaves  as  a  normal  uni-univalent  electrolyte. 

M.  H.  M.  A. 

Measurements  on  the  dialysis  ol  aqueous  soap  solutions,  O.  Lamm 
(Kolloid-Z. ,  1940,  91,  275— 279).— The  rates  of  dialysis  of  KOAc 
and  Na  laurate  (I)  are  compared  when  dialysis  occurs^  into  a  small 
vol.  of  HaO  to  prevent  hydrolysis.  The  rate  for  KOAc  can  be 
accounted  for  theoretically  and  that  for  (I)  follows  the  same 
equation  until  the  concn.  in  the  small  vol.  is  L0-O22,  after  which 
the  rate  is  <  the  theoretical.  This  is  not  due  to  loss  of  per¬ 
meability  of  the  membrane  or  to  membrane  hydrolysis,  but  . prob¬ 
ably  arises  from  micelle  formation.  The  decrease  in  rate  occurs 
at  about  the  same  concn,  as  a  decrease  in  the  free  diffusion  of  (I). 

J.  H.  Ba. 

Relations  between  electrical  conductivity  and  degree  0!  dispersion  of 
lyophilic  colloids,  m.  Conductivity  of  sodium  and  potassium 
palmitate  and  stearate  solutions  in  presence  of  m-  and  /?- cresoL 
E.  Angelescu  and  A,  Woinarosky  (Kolloid-Z.,  1940,  92,  355—361).— 
The  conductivity  of  Na  and  K  palmitatcs  and  stearates  has  been 
determined  over  the  range  20—60°  in  0*1  and  0*2n.  solution  in  the 
presence  of  varying  amounts  of  m-  and  p-cresol.  The  influence  of 
the  length  of  the  hydrocarbon  chain,  of  the  soap  cation,  and  of  the 
concn,  of  the  cresol  is  the  same  as  for  o-cresol  (cf.  A.,  1943,  I,  305). 
A  comparison  of  the  influence  of  the  cresols  on  77  (large  effect)  and 
on  conductivity  (small  effect)  indicates  that  the  particles  giving 
rise  to  increased  17  are  not  identical  with  those  responsible  for 
conduction.  F.  L.  V. 

Kinetic  theory  of  rubber.  F.  C.  Auluck  and  D.  S.  Kothari  (/. 
Chem.  Physics 1943,  11.  387— 392).— Mathematical.  Young's 

modulus  for  ideal  rubber  has  been  calc,  by  a  statistical  method, 
defining  the  macro-state  of  a  chain-mol.  by  its  length  and  not  by 
the  distance  between  the  ends.  W.  R.  A, 
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Elasticity  of  a  network  of  long-chain  molecules,  BL  L.  R.  G, 
Treloar  (Trans.  Faraday  Soc 1943,  89,  241—246;  cl.  A.,  1943,  I, 
90). — Wall's  treatment  of  the  elasticity  of  a  mol.  network  is  extended 
to  the  general  homogeneous  type  of  deformation  of  rubber.  An 
equation  is  derived  for  the  work  of  deformation  in  terms  of  the 
three  principal  strains,  from  which  some  general  stress-strain 
relations,  involving  only  one  physical  const,  of  the  material,  are 
deduced.  The  formulae  are  applied  to  some  simple  cases. 

F.  L.  V. 

Fast  and  slow  extension  of  plastic  materials.  R.  N.  Haward 
{Trans.  Faraday  Soc.t  1943,  89,  267 — 280), — The  work  absorbed  by 
a  material  under  impact  is  considered  to  be  governed  either  by  the 
rate  at  which  deformation  can  occur  or  by  the  amount  of  deform¬ 
ation  possible.  Results  of  experiments  on  the  extension,  at  different 
rates,  of  celluloid,  cellulose  acetate,  and  poly -Me  methacrylate  are 
discussed,  and  it  is  concluded  that  the  concept  of  * f  ideal  total 
work/'  viz:.,  the  sum  of  the  Hookean  and  non-ideal  elastic  work, 
each  taking  place  at  the  max.  initial  stress,  can  be  used  in  con¬ 
junction  with  that  of  the  crit.  impact  velocity  to  bring  fast  and 
slow  deformations  of  plastic  material  into  a  single  picture.  Experi¬ 
ments  on  the  extension  and  breaking  of  cellulose  acetate  at  different 
temp,  indicate  that  adiabatic  temp,  changes  during  extension  will 
not  be  large  enough  to  alter  the  character  of  the  deformation. 

F.  L.  U. 

Gal  formation  in  vinyl- diviny!  copolymers.  W.  H.  Stockmayer 
and  H,  Jacobson  (J.Chem.  Physics ,  1943,  11,  393)  — “The  gel-point 
in  the  copolymerisation  of  vinyl  and  divinyl  reactants  permits  the 
determination  of  the  wt.  average  no.  of  reacted  double  bonds  in  a 
stable  polymer  chain.  W.  R.  A. 

Rheometry  of  organic  glasses.  I.  W,  Scheele,  M.  Alfeis,  and  L. 
Lahaye  [Kolioid-Z.,  1943,  103,  1* — 7). — Org.  glasses  are  classified 
according  to  the  type  of  flow  curve  obtained  on  subjecting  them  to 
deforming  stresses.  For  pure  flow  the  material  is  characterised  by 
its  r) ;  for  quasi- flow  r)  varies  with  applied  stress.  Measurements 
are  made  of  velocity  of  flow  of  4  polyvinyl  acetates  of  varying 
degrees  of  polymerisation  at  temp,  from  35°  to  ll0°  using  Hoppler's 
consistometer.  For  evaluation  of  the  flow  curves  the  concept  of 
work  of  deformation  is  developed  and  shown  to  be  a  useful  criterion 
of  the  material.  Its  log  bears  a  linear  relation  to  the  reciprocal  of 
the  abs.  temp,  for  the  materials  and  temp,  range  examined. 

R  H  F 

Structures  of  cellulose  fibres.  H.  Ruska  {Kolloid-Z.,  io40,  92, 
276 — 285). — Electron-micrographs  of  transverse  sections  of  cotton 
hairs  and  artificial  cellulose  fibres  show  a  compact  outer  wall 
enclosing  a  matrix  permeated  by  hollow  spaces.  F.  L.  XL 

Biocolloids  as  high-molecular  electrolytes.  EH-  (a)  Sphingo¬ 
myelin.  {b)  Position  of  rubidium  and  cesium  in  the  series  of  active 
alkali  cations.  H.  G.  Bungenberg  de  Jong,  L,  Teunissen-van  Zijp, 
and  P.  H.  Teunissen  (Kolloid-Z.,  1940,  91,  311— 315).— A  pure  speci¬ 
men  of  sphingomyelin  has  been  prepared,  the  charge  reversal  concn. 
for>  UCV\  Ce"” ,  La  %  Cd(NHJl,,,l  Pb*',  Ca%  Mg*",  Sr”,  Ba\  Li", 
Na",  and  I\  obtained,  and  the  reciprocal  hexol  no.  determined.  The 
vals,  agree  with  those  of  other  phosphate  colloids  (A.,  1938,  I, 
457).  In  general  the  charge  reversal  concn.  Is  lower  (except  for 
Na‘  and  IC)  for  specimens  with  higher  reciprocal  hexol  no,,  i.e.t 
higher  purity.  ^  The  charge  reversal  concns.  of  Rb  and  Cs  for  Na 
agar,  Na  pectinate,  ovolecithin,  and  soya-bean  phosphatide  are 
determined  and  placed  in  the  alkali  cation  series  previously  obtained. 
They  agree  with  the  proposed  theory  concerning  the  polarisabilitv 
of  the  ionogenic  group  and  that  of  H20.  J.  H.  Ba. 

Electrophoretic  behaviour  of  hydrocarbons  and  the  influence  of 
temperature  thereon*  H.  W.  Douglas  {Trans.  Faraday  Soc.,  1943, 
39,  305 — 311). — Mobilities  of  particles  of  dodecane  (I),  paraffin 
wax  (II),  and  Aa~octadecene  (III)  in  aq.  dispersions  0*0 In.  in  Na" 
have  been  measured  at  pH  2 — 12.  The  £-pH  curves  for  (I)  and 
(II)  are  nearly  coincident,  whilst  that  for  (III)  rises  more  steeply. 
Mobilities  increase  with  rise  of  temp,  at  a  given  pH,  but  the 
^-potential  is  substantially  unaffected  over  the  range  25—40°.  The 
heat  of  adsorption  of  OH'  is  calc,  to  be  /-~§00  jz.-cal.  per  g.-ion  of 
OH'  adsorbed,  1  F,  L.  U. 

VI.— KINETIC  THEORY.  THERMODYNAMICS. 

Reactions  in  the  system  cellulose-hydrogen  chloride-water,  m. 
Reversion  of  glucose  and  degradation  of  cellulose  by  concentrated 
hydrochloric  acid.  H.  Frahm  (Ber.,  1941,  74,  [B],  622—635;  cf, 
B-,  1943,  II;  314). — The  condensation  of  glucose  (I)  dissolved  in 
40*8%  aq.  HC1  is  a  strictly  reversible  reaction  conforming  with  the 
law  of  mass  action.  Equilibrium  consts.  determined  for  a  series  of 
.concns.  of  (I)  Indicate  that  the  main  reactions  are  2(1)  ^  biose  -f~ 
HjO,  (I)  +  biose  triglucosan  ~f-  2H„0,  and  2  biose  tetraglucosan 
+  2H20.  The  anhydrides  are  non-reducing.  Variations  of  the 
equilibria  with  temp,  are  slight,  and  lead  to  a  val.  ~2  kg.-cal.  per 
moL  for  the  heat  of  reaction.  The  %  of  reversion  products  in  the 
equilibrium  mixture  increases  with  the  initial  concn.  of  (I),  but  the 
highest  yield  of  biose  relative  to  anhydrides  is  obtained  with  a  low 


initial  concn.  In  the  action  of  40-8%  aq.  HC1  on  cellulose,  complete 
hydrolysis  to  (I)  occurs,  and  the  reversion  equilibrium  is  reached  in 
26  hr.  at  20°.  F.  L.  U. 

Dissociation  of  hexa»aryle thanes.  Equilibria  involving  "  mixed 
ethanes/5  C.  M.  Himel  and  M.  R,  Mueller  (/.  Amer.  Chem.  Soc.s 
1943,  65,  1654— 1055).— Jil2  for  Eis^Ri  +  Rg*  where  Rl(  R2  are 
different  triarylmethyls  and  E12is  the  corresponding  hexa-aryle thane, 
have  been  calc,  from  the  data  of  Marvel  and  Himel  (A.,  1943,  II, 
27).  Mixed  ethanes  have  AG  of  dissociation  >  that  of  the  parent 
compounds,  since  Klt  <  Kr  (En  2RX)  and  I<2  (E22  ^  2R2). 
may  depend  not  only  on  if,  and  K •  but  also  on  the  polarisation  of 
the  ethane  linking,  steric  hindrance,  or  the  effect  of  symmetry  on 
AS  of  dissociation.  W.  R.  A. 

Additive  compounds  of  sulphur  dioxide,  N.  F.  Albertson  and  W.  C. 
Fernelius  {J.  Amer .  Chem.  Soc.,  1943,  65,  1687— 1690).— The  binary 
systems  SOa  and  dioxan,  PhOMe,  Et2S,  COMe2,  NHPhMe,  (CH2)2Q 
are  discussed.  New  compounds  (1  :  1)  between  SOs  and  dioxan, 
(CH2)sO,  PhOMe,  and  Et2S  and  a  (1  :  2)  S02-dioxan  compound  are 
reported.  W.  R.  A, 

Behaviour  of  trimethylamines  trimethylammino-sidphur  tri¬ 
oxide,  and  trimethylamine  oxide  towards  sulphur  dioxide.  A.  B. 
Burg  (J.  Amer .  Chem.  Soc.,  1943,  65,  1029— 1635).— NMes  with  SOa 
gives  NMe3lS02  for  the  dissociation  of  which  AG°  is  28*95  —  0*074041“ 
kg.-cal.  Extensive  solvation  occurs  In  liquid  S02  but  no  definite 
secondary  additive  compounds,  no  ionisation,  and  no  association 
were  observed.  Anhyd.  NMeaO  absorbs  SOa  at  —  80°  and  yields 
NMe30,2S02  which  readily  loses  SOs  to  give  the  very  stable 
NMe30,S02.  This  compound  appears  to  be  dimeric  in  solution  in 
SG-.  The  type  of  linking  is  discussed  from  the  electronic  point 
of  view.  W.  R.  A. 

Constitution  of  ammonia  cal  solutions  of  mercuric  salts.  J. 
Bjerrum  (5  Nordiske  Kemihermods ,  1939,  195— 196).— Acid  and 
alkaline  Hg{NO3)2-0-5— 2*0n-NH4NO3  solutions  contain  only  am- 
rnino-  and  no  hydroxo-complexes.  Vais,  for  log  Kn  (ATn  = 
[Hg(NH3)n”]/Hg(NH3)^1**][NHs])  at  room  temp,  are  :  «  =  1,  -8*8; 
2,  -8*7;  3,  0*83 ;  4,  0*95.  M.  H.  M.  A. 

Refractometric  investigations  on  three  systems  of  aluminium 
nitrate  and  sodium  acetate,  tartrate,  and  citrate.  G.  Spacu  and 
E.  Popper  {Kolloid-Z,,  1943,  103,  19— 24).— Refractive  indices  (») 
of  aq.  solutions  of  Al(NOs)3  and  NaOAc,  Na  tartrate  and  citrate 
and  of  binary  mixtures  of  these  are  recorded.  For  mixtures  the 
deviation  between  n  observed  and  n  calc,  from  the  vals.  for  the 
components  exhibits  a  max.  at  a  certain  concn.  ratio  in  each  case. 
This  is  attributed  to  complex  formation,  the  compositions  of  the  max. 
corresponding  to  the  following  complexes  :  [Al3  (OAc)  *  (OH)  JO  Ac, 
[Al4(C4H406)s(0H)JNa2,  and  [Al2(CeH507)JNa3  or 
[Al3(€aH507)3(0H)JNa&.  The  failure  of  OH'  ions  to  ppt.  A1  in 
presence  of  acetates,  tartrates,  and  citrates  is  accounted  for  by  the 
formation  of  these  complexes*  R.  H.  F. 

Solubility  and  dissociation  ol  cryolite  in  aqueous  solutions .— See 
A.,  1944,  I,  12. 

Rates  and  equilibria  in  the  ionisation  of  C~H  bonds.  R.  P.  Bell 
(Trans.  Faraday  Soc.,  1943,  39,  253— 259).— Data  for  the  rates  of 
Ionisation  of  12  carbonyl  compounds  in  presence  of  bases  and  for 
the  dependence  of  the  rate  on  basic  strength  are  used  to  deduce 
approx,  vals.  of  the  acid  dissociation  const.  KA.  This  ranges  from 
IQ"8  for  CH2AcCQ2H  to  10~20  for  COMe2.  1<A  calc,  for  COPhMe  is 
10"39,  and  for  CH2Ac2  is  10“9,  both  In  agreement  with  other  experi¬ 
mental  data;  the  val.,  1*5  X  10~s,  usually  quoted  for  CH,Ac2  Is 
incorrect.  Reasons  are  given  for  considering  the  activity  of  un¬ 
associated  H30  in  water  at  25°  to  be  ~0*13m.,  and  if  this  val.  is 
used  to  estimate  the  basic  strength  of  OH'  the  rates  of  ionisation 
of  ketones  in  presence  of  OH'  show  approx,  agreement  with  other 
kinetic  and  equilibrium  data,  though  there  are  some  unexplained 
discrepancies.  In  the  reaction  RH  +  B'  ^  BH  +  R'  (RH  =  carb¬ 
onyl  compound,  B'  =  base)  the  effect  of  substituents  in  either 
reactant  is  to  shift  the  potential  energy  curves  along  the  energy 
axis  without  seriously  changing  their  shape.  F.  L.  U. 

Basic  strength  of  organic  oxides  of  the  elements  of  the  nitrogen  and 
sulphur  groups.  P.  Nylen  (5  Nordiske  Kemikernwde,  1939,  227— 
229). — pK  *  has  been  determined  at  20°  for  R2R/XO  and  R2ZO 
(R  =  Me,  Et;  R'  =  Me,  Et,  Ph,  o-  and  />-C,H«Me;  X  =  N,  P,  As, 
Sb;  Z  =  S,  Se,  Te).  (Cf.  A.,  1942,  I,  266.)  M.  H.  M.  A. 

Simple  approximate  relation  between  successive  dissociation 
constants  of  symmetrical  inorganic  oxygen  acids.  T.  L.  Hill  (/. 
Amer.  Chem.  Soc.,  1943,  05,  1564— 1508) —An  equation  is  derived, 
with  ■which,  provided  that  two  K  are  known,  further  K  of  sym¬ 
metrical  inorg.  O  acids  may  be  calc.  The  equation  has  been  tested 
for  neutral  and  charged  oxyacids  of  P,  As,  S,  Se,  Te,  and  I.  The 
equation  is  not  restricted  as  to  solvent.  W,  R.  A. 

Effect  of  sodium  chloride  on  the  ionisation  of  boric  acid  at  various 
temperatures,  B.  B.  Owen  and  E.  J.  King  (J.  Amer.  Chem.  Soc,, 
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1943,  65,  1612 — 1620). — A  method  of  determining  the  ionisation  of 
a  weak  acid  in  salt  solutions  by  means  of  cells  containing  buffered 
solutions  without  liquid  junctions  is  described,  which  by  changing 
the  standard  state  to  conform  with  each  salt  concn.  is  equiv. 
to  the  method  of  determining  K  in  pure  H£G.  £°*  of  the  new 
standard  states  are  given  over  a  wide  range  of  salt  concn.  and  temp. 
K*  of  HBD2j  at  seven  concns.  of  NaCl  between  0*02  and  3*0m.  and  at 
5°  intervals"  between  5°  and  55°,  have  been-  determined.  Calc, 
vals.  for  [ym yBOa* / ymio,] m*  AH0*,  AC0*,  and  AS0*  at  various  temp, 
are  given.  W.  R.  A. 

Acidic  dissociation  constants  of  phenoxy&eetic  acid  and  its  deriv- 
atives.  N.  V.  Hayes  and  G.  E,  K,  Branch  {/.  A  tner.  Chem.  Soc., 
1943,  65,  1555— -1564).— Vais,  of  K  at  25°  for  aq.  0Ph*CH2*C02H 
(I)  and  26  of  its  derivatives  have  been  determined,  and  compared 
with  those  of  BzOH  and  its  derivatives.  Excepting  bromo-  and  iodo- 
phenoxyacetic  acids,  which  are  anomalously  weak,  K  of  ju-deriv- 
atives  can  be  calc,  from  those  of  the  corresponding  benzoic  acids 
by  Hammett’s  equations  (cf.  A.,  1937,  I,  142),  whereas  with 
^-derivatives,  in  which  the  substituent  resonates  strongly  with  the 
nucleus,  calc.  vals.  are  <  the  experimental  vals.  In  ^-derivatives 
the  calc.  vals.  are  >  the  experimental.  An  explanation,  based  on 
the  differences  between  resonance  in  derivatives  of  (I)  and  BzOH, 
is  advanced.  W.  R.  A. 

Constants  in  the  Debye-Hiiekel  equation  for  activity  coefficients. 
G.  G.  Manov,  R.  G.  Bates,  W.  j.  Hamer,  and  S.  F.  Acree  {/.  A  met. 
Chem.  Soc.,  1943,  65,  1765— 1767).— The  fundamental  consts,  given 
by  Birge  {Rev.  Mod .  Physics,  1941,  18,  233)  and  Wensel  (A.,  1939, 
I,  420)  have  been  used  to  calc,  the  vals.  of  the  consts.  A  and  B  (for 
unit  vol.  of  solution  and  for  unit  wt.  of  solvent)  of  the  Debye- 
Hiickel  equation  for  activity  coeffs.,  and  of  2-30259RT jF  at  temp, 
from  0°  to  100°.  Contributions  of  c  of  the  medium  and  of  resonance 
between  ions  to  the  higher  terms  of  the  Debye-Huckel  equations 
are  discussed.  -  W.  R.  A. 

Theory  of  new  phase  formation  :  cavitation.  J.  B.  Zeldovitsch 
(Ada  Physicochim.  U.R.S.S.,  1943,  18,  1—22).— The  probability  of 
formation  of  a  bubble  in  a  liquid  is  treated  as  a  particular  case  of 
the  formation  of  a  new  phase.  An  equation  of  the  Fourier-Fick 
type  is  obtained  for  the  relationship  between  the  rate  of  the  direct 
and  reverse  processes  of  nucleus  formation.  In  the  case  of  cavit¬ 
ation,  with  a  fluid  of  low  v.p.  under  the  action  of  a  high  negative 
pressure,  the  rate  of  formation  of  nuclei  is  determined  by  the  rj  of 
the  fluid.  The  dependence  of  the  probability  of  cavitation  on  the 
duration  of  application  of  the  negative  pressure,  and  on  the  vol. 
of  the  region,  submitted  to  that  pressure,  is  investigated. 

A.  J.  M. 

Range  of  existence  of  liquid  crystals  in  the  system  potassium  [salt 
ol]  metfayl-orangg -water,  F.  Branner  (5  Nor  disks  Kemikermode, 
1939,  207 — 209). — The  system  Me-orange  K  salt  (I)-H20  has  been* 
studied  at  atm.  pressure  at  room  temp,  to  >80°.  (I),2HnO  (rhombic) 
(stable  at  room  temp,  in  presence  of  saturated  solution)  is  con™ 
verted,  in  presence  of  H20,  at  36°  into  a  two-phase  mesomeric 
system,  whence  a  buttery  form  of  (I)  (probably  4-iH20)  can  be 
separated  by  filtration.  The  buttery  form  decomposes  at  80°  into 
anhyd.  (I)  +  saturated  solution.  The  clearing  curve  of  the  meso¬ 
meric  system  has  been  studied  from.  36°  to  80°  (OTm.  clears  at  55°) ; 
hysteresis  is  exhibited.  M.  H.  M.  A. 

Nature  of  the  difference  in  the  constitution  diagram  of  higher  fatty 
acids  and  triglycerides,  G.  B.  Ravitsch  and  V.  A.  Voinova  (Compt. 
rend .  Acad.  Set.  UR.S.S.,  1942,  37,  59 — 62). — The  constitution 
diagrams  of  stearic  and  palmitic  acids  and  of  the  corresponding 
triglyceride  system  tristearin-tripalmitin  are  compared  and  explan¬ 
ations  of  differences  are  discussed.  *  N.  M.  B. 

Equilibrium  between  silver  bromide-chloride  mixed  crystals  and 
bromide-chloride  ions  in  solution.  H.  Flood  (5  Nordiske  Kemi¬ 
kermode ,  1939,  191 — 192).- — The  results  of  Eastman  and  Milner  (A., 
1934,  31)  have  been  confirmed  over  the  whole  range  of  AgCl-AgBr 
solid  solutions,  which  are  thus  regular  solutions.  AH  cc  AUgciAUgBr, 
explaining  the  variation  of  K  with  composition  of  the  solid  phase. 

M.  H.  M.  A. 

Heats  of  formation  of  MgO,  MgOI2,  MgCl25HA  Mg012,2HA 
MgCl2?4HA  and  Mg&2,6H20.  C.  H.  Shomate  and  E.  H.  Huffman 
(J.  Amer.  Chem .  Soc.,  1943,  65,  1625— 1629).— By  measuring  the 
heats  of  dissolution  of  these  substances  and  Mg  metal  in  T0n-HC1 
the  following  vals.  for  heats  of  formation  (AHm.ie)  have  been 
obtained:  MgO  —143,840,  MgCl2  —153,220,  Mg.Cl2,H*0  —230,970, 
MgCl2,2H20  -  305,810,  MgCl2,4HX>  -453,820,  MgCI2,6HzO  -597,240 
g.-cal.  per  mol.  W.  R.  A. 


VII. — ELECTROCHEMISTRY. 


da  1^,  qbilducti  v.  ty  0j  sodium  deuteroxide  in  heavy  water, 

Nordiske  Kemikermode,  1939,  1 88—189). — Determine 
en  carried  out  at  18°  and  25°.  M.  H.  M.  A. 


Electrical  conductivities  of  salts  and  solubilities  of  barium  sulphate 
in  water-methyl  alcohol  solutions.  B.  Norberg  and  C.  J.  Clemedson 
(Arkiv  Kemi ,  Min.,  Geol. ,  1943,  16,  A,  No.  4,  9  pp.).— Vals.  of  A  at 
25°  have  been  determined  for  solutions  of  KI,  KC1,  K2S04,  and 
BaCI2  in  10  and  20  wt.-%  aq.  EtOH,  and  of  KI,  KC1,  LiCl,  Li2S04, 
and  BaCl2  in  30  and  40  wt.-%  EtOH.  Vals.  of  A0  and  the  ionic 
mobilities  are  calc,  and  discussed  with  reference  to  Walden’s  rule 
and  the  Onsager  theory.  Vals.  of  the  solubility  of  BaS04f 
deduced  from  A  measurements,  range  from  3*270  X  1G~S  (H20)  to 
4-771  X  ICri7  g. -equiv.  per  1.  (40  wt.-%  EtOH).  A.  J,  E.  W. 

Electrical  conductivity  of  colloids. — See  A.,  1944,  I,  13. 

Differential  moving  boundary  method  lor  transference  numbers* 
L.  G.  Longs  worth  (j,  Amer.  Ghent.  Soc.,  1943,  65,  1755—1765),— 
The  movement  of  the  boundary  between  regions  of  different  concn. 
of  the  same  electrolyte  has  been  studied  by  the  schliercn  scanning 
method.  Displacements  c c  dujdc  (n  =*  transference  no.),  and  the 
behaviour  of  dnjdc  in  the  concn.  range  of  the  boundary  may  b# 
deduced  from  the  schlieren  patterns.  The  method  compares  favour¬ 
ably  with  the  direct  moving  boundary  method,  and  is  applicable  to 
salt  solutions  at  concns.  for  which  the  latter  method  cannot  be  used. 
A  solution,  in  good  agreement  with  experimental  data,  of  the 
differential  equation  for  concn.  boundaries  is  given  for  the  case  in 
which  one  boundary  moves  as  a  steady  state.  W,  R.  A. 

Transport  numbers  of  aqueous  silver  nitrate  in  the  presence  of 
sucrose  and  measurements  of  the  conductivity*  viscosity,  density*  and 
refractivity.  D.  N.  Solanki  and  S,  Mukerji  (J.  Indian  Chem.  Soc., 
1943,  20,  93 — 96). — The  transport  nos.  of  the  ions  in  M./18-AgNOs  in 
the  presence  of  0 — 160  g.  of  sucrose  (I)  per  1.  have  been  measured 
at  25°.  Conductivity,  tj,  d,  and  data  are  also  recorded.  The 
transport  no.  of  the  Ag  ion  decreases  with  increasing  (I)  concn., 
reaching  a  min.  with  ~10Q  g.  of  (I)  per  1.,  and  then  increasing 
rapidly,  whereas  the  ?j  is  a  min.  with  ~25  g.  of  (I)  per  1,  and  the 
other  properties  change  linearly  with  the  (I)  concn.  The  results 
are  attributed  to  the  hydration  of  the  (I)  mols.  j.  W.  S. 

Formal  electrode  potentials  of  palladium  in  aqueous  hydrochloric 
and  perchloric  add  solutions.  Stability  of  chloropalladite  ion. 
D.  H.  Templeton,  G.  W.  Watt,  and  C.  S.  Garner  (J.  Amer .  Chem. 
Soc.,  1943,  65,  1608—1612). — The  formal  electrode  potential, 

£o",  of  Pd11  salts  in  0*9952n-HC1  has  been  determined  at  15°,  25°, 
and  35°,  and  is  const,  over  a  50-fold  range  in  concn,  of  Pd11  salt. 
E°"  at  25°  has  been  measured  in  HC1-HC104  mixtures,  such  that 
total  acid  concn.  and  ionic  strength  were  const.,  and  in  4n-HC104. 
Pd11  exists  in  CT  solutions  mainly  as  PdCl/'.  The  potential  for  the 
half-cell  reaction  Pd(s)  +  4CT  (If)  —  PdCl4"  (1— 4/HC1)  +  2e  is 
-0*6290  +  0*0080  /xv.  [1-0  <  fi  <  4-0) ;  temp,  coeff.  0*00046  v.  per 
degree.  Related  thermodynamic  consts.  have  been  computed.  For 
the  half-cell  reaction  Pd(s)  =  Pd»  (4/HC104)  +  2e,  ££•  is  -0*987  v. 
The  val.  of  K  for  the  dissociation  of  PdCl4/f  at  25°  is  X  10  14 , 

*  ^  W.  R.  A. 

Electrochemical  behaviour  of  the  lead-tin  couple  in  carbonate 
solutions.  G.  Derge,  H.  Marcus,  and  A.  H.  Grobe  {Amer.  Inst. 
Min.  Met.  Eng.,  Tech.  Publ.  1447,  1942  ;  Metals  Tech.,  9,  No.  3, 
7  pp.) . — Measurements  were  made  of  (1)  the  potentials  of  Pb  and 
Sn,  and  (2)  currents  produced  when  Sn  and  Pb  electrodes  were 
connected,  in  Na2C03~NaHC03  solutions,  pH  8-4—11*2.  At  pH 
8*4  Pb  is  anodic  to  Sn,  but  at  pH  9*5  to  11*2  Pb  is  cathodic.  At 
pH  1 1*2  additions  of  Ag*,  Bi‘*\  Cu",  and Zn“  have  little  effect;  NT* 
and  agar-agar  reduce  the  current  without  altering  the  potential ; 
K2Cr04  and  Na  silicate  lower  potential  and  current,  and  reverse 
polarity.  R-  Kr. 

Discharge  of  hydrogen  ions.  L  Mercury.  A.  Frumkin  (Acta 
Physicochim .  U.R.S.S.,  1943,  18,  23— 57).— The  vol.  of  B2  liberated 
on  a  Hg  cathode  was  determined  in  3n-HC1,  2*2n-HBi,  and  3n-KI 
0'lN-HBr.  The  results  confirm  the  dependence  of  overvoltage  (ij) 
on  c.d.  Tafel’s  equation,  tj  =  a  >5  log  i  (i  =  current,  a  and  b  =# 
const.)  holds  for  Hg  up  to  a  high  c.d.  Using  a  dropping  Hg  elec¬ 
trode,  measurements  of  tj  at  const,  i  should  give  a  mean  val. 
0-008  v.  >  the  val.  at  const,  potential.  Comparison  of  electro¬ 
capillary  curves  of  acidified  and  alkaline  solutions  shows  the  absence 
of  at.  H  on  the  surface  of  the  Hg.  The  mean  val.  of  ? j  on  Hg  for 
OTn-HCI,  0*2N-HBr,  and  0*1n-H2SO4  at  20°  is  1*428  ~b  0*115  log  i. 
When  salts  of  multivalent  cations  (La***  and  Th*”")  are  added  to 
dil.  solutions  of  acids,  the  val.  of  the  potential  changes  from  — 
to  -f.  The  increase  of  tj  produced  by  the  addition  of  these  ions  is 
<  the  increase  in  the  tpx  potential.  When  salts  with  a  common 
anion  are  added  to  HC1  or  HBr,  a  decrease  of  tj  is  observed  for  low 
c.d.,  but  an  increase  for  high  c.d.,  except  when  Na2S04  is  added  to 
H2S04,  when  there  is  an  increase  of  tj  for  all  c.d.  A.  J.  M. 

Hydrogen  overvoltage,  especially  on  cementite.  E.  Palmar 
(0  Nordiske  Kemikermode ,  1939,  266- — -261) . — ‘ The  H  tj  is  0*06d; 
6-069  v.  for  Fe,  and  6*  12 ±6*63  v.  for  cementite  (no  temp,  given). 
Vals.  are  determined  at  low  c.d.  {>0*8  jxa.  per  cm.2)  to  prevent 
depletion  of  H*  around  the  cathode ;  other  precautions  are  described. 

M.  H.  M.  A. 
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VIII.— REACTIONS. 

Hydroxyl  in  flames,  EL  Hydroxyl  in  the  acetylene  flame.  L.  I. 
Avramenko  (Ada  Physicochim,  U.R.S.S,,  1943,  18,  58—68).— 
There  is  a  linear  dependence  of  the  conen.  of  non-excited  and 
excited  OH  on  the  rate  of  combustion  of  a  C,H„“air  mixture,  The 
stoicheiometric  mixture  of  air  and  C,H2  gives  a  max.  [OH],  and 
such  a  mixture  has  max.  rate  of  combustion.  The  emission  spec¬ 
trum  of  OH  in  a  rarefied  G»H,— air  flame  has  been  investigated,  and 
it  is  shown  that  the  method  may  be  used  to  determined  [OH'] 
and  [OH].  A.  J.  M. 

Interchange  of  hydrogen  isotopes  with  complex  salts.  I,  Kinetics 
of  the  interchange  with  the  Inteoeobaltic  complex.  J.  S.  Anderson, 
H.  V.  A.  Briscoe,  and  N,  L.  Spoor.  H*  Kinetics  of  the  interchange 
with  platinons  and  palladous  tetrammines.  J.  S.  Anderson,  H.  V,  A. 
Briscoe,  L.  H,  Cobh,  and  N.  L.  Spoor  (J.C.S.,  1943,  381 — 367, 
367 — 372). — I.  In  contact  with  H„0,  D-containing  [Co(NH3)fl]Cl3 
(I)  and  [Co  enjCl3  (II)  [en  =  (CH3*NH2)a]  undergo  isotope  exchange 
at  a  rate  v  which  follows  a  pseudo-unimol.  law.  The  reactions 
have  activation  energies  28,400  and  28,100  g.-cal.  per  g.-mol.  with 
(I)  and  (II),  respectively.  In  both  cases  v  oc  1/[H‘],  but  is  almost 
independent  of  the  concn.  of  ammine  or  the  proportion  of  D  which 
it  contains.  It  is  suggested  that  the  Co-NHa  group  can  ionise  as 
an  acid,  giving  Co-NH/  and  H',  thus  resembling  aquo-ammines 
which  can  yield  hydroxo-ammines  by  dissociation. 

II.  From  the  rate  of  isotope  exchange  between  D-containing 
[Pt(NH3)4]Cla  and  [Pd(NH?)4]Cl,  and  HsO  it  is  inferred  that  the 
rate  of  interchange  with  different  metal  ammine  ions  follows  the 
order  of  their  stabilities,  viz.,  Co  >  Pt  >  Pd.  Besides  interchange 
through  dissociation  yielding  H*  ions,  [Pd(NH3)4]Cla  also  undergoes 
interchange  in  acid  solution  through  reversible  dissociation  of  NH3 
from  the  complex.  The  results  are  discussed  in  relation  to  the 
general  theory  of  complex  salts.  J.  W.  S. 

Kinetics  and  mechanism  of  the  raeemisation  of  optically  active 
cobaltic  trisdiguanide  complex.  P.  Ray  and  N.  K.  Dutt  (/.  Indian 
Chem.  Soc.t  1943,  20,  81 — 92).— The  rates  of  raeemisation  of  d-  and 
/-Co111  trisdiguanidinium  chloro-d- tartrate  (I)  and  of  d~  and  I- Co111 
trisdiguanidinium  chloride  (II)  (A.,  1942,  II,  78)  have  been  studied 
in  aq.  solution  at  40—60°.  The  activation  energies  (g.-cal.  per 
g.-mol.)  and  vals,  of  log  PZ  of  the  Arrhenius  equation  are  d- (I) , 
21,360  and  9T4,  l-(I)  22,310  and  9*8,  (II)  13,930  and  4*16,  respec¬ 
tively.  Foreign  cations  retard  the  raeemisation  of  active  (II),  Ca", 
Cu",  Mn",  and  H*  having  a  most  pronounced  effect  even  at  low 
concns.,  but  the  change  is  unaffected  by  anions  other  than  OH', 
which  has  a  strong  accelerating  effect.  The  inversion  is  interpreted 
on  the  basis  of  an  excited  condition  in  which  the  mol.  can  assume  a 
distorted  form  but  with  the  bond  angles  between  each  pair  un¬ 
changed  at  90°,  From  this  form  the  mol.  can  pass  into  either  the 
d-  or  Worm  on  losing  its  excess  energy,  J.  W.  S. 

Mechanism  of  the  reaction  between  hydrogen  sulphide  and  sulphur 
dioxide  in  liquid  media.  N.  F.  Albertson  and  J.  P.  McReynolds 
(J.  A  mer.  Chem,  Soc ,,  1943,  65,  1690 — 1691).— The  rates  of  reaction 
of  IPS  and  SOt  in  various  liquids  have  been  investigated.  From 
these  and  previous  data  the  following  mechanism  is  proposed : 
(i)  formation  of  a  compound  between  H2S  and  the  medium  by  a 
H-bond,  (ii)  liberation  of  HS'  ions  from  the  additive  compound, 
(iii)  reaction  between  SOa  (or  its  additive  compounds)  and  HS' 
ions.  W.  R.  A. 

Bine  perchromic  acid.  I.  Kinetics  of  the  decomposition  of  the 
blue  perchromic  acid  in  various  organic  media.  S.  Prakash  and  R.  C. 
Rai  ( Proc .  Indian  Acad .  Sci.,  1943,  18,  A,  1—7).— Blue  perchromic 
acid  decomposes  by  a  first-order  reaction  in  org.  solvents,  with  a 
distinct  induction  period.  Vais,  of  k  in  EtaO  at  10°,  20°,  and  30° 
are,  respectively,  0  002125,  0*005273,  and  0*01711—0*02241.  Addi¬ 
tion  of  33%  of  CsH<f  PhMe,  and  xylene  increases  k  by  factors  P79, 
2*57,  and  3*28,  respectively,  at  30°.  L.  J.  J. 

Ddatometric  method  of  measuring  rates  of  reactions.  Application 
to  the  rate  of  hydrolysis  of  acetal,  L.  K.  J,  Tong  and  A.  R.  Olson 
{/.  A  mer.  Chem .  Soc.,  1943,  85,  1704 — 1707). — The  effects  of  AH 
of  dissolution  and  reaction  on  the  dilatometric  determination  of  rate 
coeffs.  have  been  analysed.  AH  of  dissolution  and  hydrolysis  of 
CHMe(OEt)a  in  H»08  4M-NaCl,  and  m-KN03,  determined  calori- 
metrically,  are  respectively  ;  —4700,  4100;  —4250,  6100;  —5580, 
4500  g.-cal.  per  mol.  Vol.  changes  during  hydrolysis  in  these 
systems  have  been  investigated,  using  a  magnetically  stirred  dilate- 
.  meter,  and  the  H*- catalysed  rate  coeff.  at  25°  is  computed. 

W.  R.  A. 

Absorption  of  oxygen  by  glutathione  in  alkaline  solutions,  II. 
Kinetics  of  the  reaction  at  pH  13.  M.  B.  Young  and  H.  A.  Young 
(J.  Amer.  Chem .  Soc.,  1943,  85,  1881 — 1687). — The  rate  of  absorption 
of  Os  by  glutathione  at  pH  13-0 — 13*3,  catalysed  by  Cu'\  has  been 
measured  at  various  pressures  of  02  and  concns.  of  Cu”  and  gluta¬ 
thione.  A  rate  Jaw  is  given,  and  a  mechanism  proposed  for  the 
reaction.  W,  R.  A. 

Acid  hydrolysis  of  d/-alkyl-/3-d-glucosides.  I.  MacArthur  (Proc, 
Leeds  Phil.  Soc,,  Sci.  Sect.,  1943,  4,  69— 74).— The  hydrolysis  of 


oYjS-methylbutyl-  (I)  and  of  10  sec.-alkylqS-d-glucosides  by  n-HCI 
at  80°  follows  a  unimoh  course,  except  towards  the  end  of  the 
hydrolysis  when  the  hydrolysis  coeff.  (A)  increases,  k  is  practically 
independent  of  the  length  of  the  alkyl  chain  and  of  its  stereo¬ 
chemical  configuration,  in  contrast  to  hydrolysis  with  emulsin.  k 
for  (I)  is  approx,  half  of  k  for  the  s£G,-glucosidcs.  C.  R,  H. 

Kinetics  of  vinyl  derivative  polymerisation,  j.  Ahere,  G,  Gold- 
finger,  H.  Mark,  and  H.  Naidus  (J.  Chem,  Physics ,  1943,  11,  379— 
386), — Equations  for  the  initial  over-all  rate  of  reaction  and  for  the 
no.  average  polymerisation  degree  are  derived,  assuming  that  activ¬ 
ation  occurs  by  collision  of  an  unactivated  monomeride  with  another 
mol.,  that  ease  of  deactivation  varies  with  the  type  of  nucleus, 
that  termination  of  growth  occurs  by  collision  with  another  growing 
chain,  an  activated  monomeride,  a  catalyst  mol,,  or  with  chain¬ 
breaking  impurities,  and  that  for  a  certain  period  a  steady  state  of 
activated  centres  is  maintained.  Propagation  by  normal  chain 
growth  and  by  chain  transfer  is  considered.  The  equations  are 
compared  with  experimental  data  on  styrene  polymerisations. 

W.  R.  A. 

Zone  of  activation  in  rate  processes.  R.  M.  Barrer  (Trans,  Faraday 
Sac.,  1943,  39,  237 — 241),— The  physical  and  statistical  basis  of  the 
zone  theory  of  diffusion  and  viscosity  is  outlined.  The  criticism 
advanced  by  Eley  (A.,  1943,  I,  203)  is  inapplicable  to  the  author’s 
work.  Further  experimental  behaviour  is  described  which  is  pre¬ 
dicted  by  the  zone  theory  but  is  contrary  to  the  transition  state 
theory.  F.  L.  U. 

Kinetics  and  mechanism  of  photographic  development.  D.  A. 
Frank-Kamenetzki  (Acta  Physicochim.  U.R.S.S.,  1943,18,  91 — 92). — 
The  exponential  increase  of  velocity  of  linear  growth  of  an  individual 
Ag  nucleus  with  time  (Rabinovitsch,  A.,  1943,  I,  93)  can  be  ex¬ 
plained  on  the  assumption  that  rate  of  development  is  determined 
by  the  electrochemical  oxidation  of  the  developer  proceeding  on 
the  whole  surface  of  the  Ag  nucleus,  the  deposition  of  Ag  taking 
place,  however,  only  on  its  perimeter.  The  theory  of  Anastasevitsch 
(ibid.,  95)  is  discussed,  A.  J.  M. 

Catalysis  of  vanadate-hydriodic  acid  reaction  by  the  oxalate  ion. 
C.  R.  Viswanadham  and  G.  Gopala  Rao  (Current  Sci.,  1943,  12, 
229).— Preliminary.  C204"  ions  accelerate  the  vanadic  acid-HI 
reaction.  The  catalysis  is  probably  more  concerned  with  the 
vanadate  ion  than  with  the  HI,  since  the  reactions  Cra07/J-HI  and 
OjO/'-HRr  are  also  accelerated  by  Cs04"  but  reactions  of  HI 
with  oxidising  agents  dissimilar  to  vanadate  are  not  affected. 

J.  F.  H. 

Hydrolysis  of  hydrogen  cyanide  in  acetic  acid  solutions  with  mineral 
acids  as  catalysts.  V.  K.  Krieble,  F.  C.  Duennebier,  and  E.  Colton 
(J.  A  mer .  Chem ,  Soc.,  1943,  85,  1479 — 1482). — Hydrolysis  of  HCN, 
with  HC1  or  H2S04  as  catalyst,  has  been  investigated  in  aq.  and 
glacial  AcOH  and  in  AcOH-Ac20  mixtures.  Rates  of  hydrolysis 
increase  rapidly  with  decreasing  [H40]  in  the  solvent.  HC1  is  the 
better  catalyst,  the  rate  being  very  sensitive  to  [HQ],  For  HC1, 
the  rate  oc  {mean  ion  activity)*.  No  correlation  of  rate  and  physical 
properties  was  possible  with  HaSD4  solutions.  W.  R.  A. 

Oxidation  processes.  XV.  Effect  of  reducing  agents  on  the  aut- 
oxidation  of  photographic  developing  agents,  A.  Weissberger,  D.  5. 
Thomas,  jun.,  and  J.  E.  Lu  Valle  (J.  Amer .  Chem .  Soc.,  1943,  65, 
1489 — 1495).— The  effect  of  ascorbic  (I)  and  dihydroxymaleic  acids 
on  the  autoxidation  of  o-  and  p-C,H4(OH)„  0-cumoquinol  (II), 
_p-MH3*C6H4*OH,  metol,  amidol,  and  p-CeH4(NH2)2  has  been  inves¬ 
tigated.  The  retardation  observed  in  most  cases  is  explained  by 
assuming  that  the  quinonoid  and  semiquinonoid  oxidation  products 
catalyse  the  autoxidation,  but  are  reduced  by  the  inhibitors.  (I) 
accelerates  the  autoxidation  of  (II)  by  the  formation  of  semi- 
quinones,  which  also  explain  the  acceleration  of  the  autoxidation 
of  (I)  by  ^-cumoquinone.  W.  R.  A. 

Activation  of  oxygen  by  solid  surfaces.— See  A.,  1944,  III,  63. 

Mechanism  of  the  steam-carbon  reaction.  B.  R.  Warner  (/. 
Amer .  Chem.  Soc.,  1943,  85,  1447— 1451). — Present  data  show  that 
CO  and  H2  are  the  primary  products  of  the  H2G~C  reaction  and 
that  CO,  is  formed  by  the  reaction  CO  4-  HsO  ^  C02  +  Ha  (I). 
The  rate  of  gasification  of  C  depends  on  the  adsorption  isotherm, 
becoming  const,  above  a  steam  saturation  pressure.  CHaO  and 
HCO„H  are  suggested  as  adsorbed  intermediates  in  the  reactions 
C  4-  HO  ^  CO  -f  H2  and  (I),  respectively.  A  theory  for  the 
catalysis  of  the  steam-C  reaction  is  proposed.  W,  R.  A. 

Catalytic  hydrogenation  of  carbon  monoxide.  Methane  synthesis 
from  water-gas* — See  B.,  1943,  II,  385. 

Catalysts  for  synthesis  of  carbon  disulphide.— See  B.,  1943,  II,  366. 

Electrolytic  polishing  of  metals.— See  B.,  1943,  I,  500. 

The  Schuster  band  of  ammonia  and  electrical  synthesis  of  hydrarine* 
E.  J.  B.  Willey  (Trans.  Faraday  Soc.f  1943,  39,  234— 237).— Experi¬ 
ments  on  the  decomp,  of  NHa  in  electrical  discharges  support  the 
view  (cf.  A.,  1933,  1232)  that  the  Schuster  band  at  A  5635  originates 
in  a  reaction  NH3  -f  NH->NaH/  ->NaH4  +  hv.  F.  L,  U. 


21 


A  I — ix,  PREPARATION  OF  INORGANIC  SUBSTANCES. 


Photographic  latent  image.  I.  Lattice  energy  and  related  quant¬ 
ities  for  hypothetical  silver  bromide  crystal  having  the  cubic  ZnS  type 
of  structure.  II.  Outline  of  theory.  M,  JU  Huggins  (J.  Chem. 
Physics,  1943,  11,  412 — 419,  419 — 426). — I.  Lattice  energy,  equili¬ 
brium  distance  between  atoms,  density,  and  energy  changes  asso¬ 
ciated  with  electronic  and  ionic  shifts  are  calc,  for  the  cubic  NaCl 
(Z?j), and  cubic  ZnS  (£?s)  structures  of  AgBr.  The  latter  has  slightly 
higher  energy,  but  may  be  stabilised  by  an  extra  electron  or  Ag4* 
ion.  The  B3  structure  has  the  higher  ionic  conductivity. 

II.  According  to  the,  theory  suggested,  the  latent  image  consists 
of  small  regions  of  Bz  lattice  structure  in  the  Ag  halide  grains, 
stabilised  by  the  presence  of  photo-electrons,  The  presence  of  an 
extra  electron  in  a  positive  potential  hole  stabilises  the  Bs  structure 
by  0*6  e.v.  Replacement  of  some  Rr'  by  S",  or  of  Ag  i-  by  Hg++,  or 
adsorption  of  polar  dyes,  should  favour  transition  by  facili¬ 
tating  the  capture  of  photoelectrons.  L.  J.  J. 

An  effect  in  pure  silver  chloride  crystals  similar  to  the  photo¬ 
graphic  Schwarzs  child  effect.  P.  Meikljar  [Compt.  rend .  Acad.  Set . 
U.P.S.S.  1941,  31,  226-229).- — The  absorption  curves  for  the  Ag™ 
AgCl  system  are  calc,  for  different  sizes  of  colloidal  Ag  particle 
from,  the  Rayleigh  and  Mie  equations,  and  these  curves  are  used, 
in  conjunction  with  the  experimentally  obtained  absorption  curves 
of  exposed  pure  AgCl  crystals,  to  determine  the  average  size  of  the 
colloidal  Ag  formed  under  varying  conditions  of  exposure.  Using 
three  different  intensity  levels  and  a  no.  of  exposure  times  for  each 
intensity  level,  it  is  found  that  at  all  intensity  levels  the  colloidal 
Ag  particle  increases  in  size  with  increased  time  of  exposure,  but 
for  a  given  exposure  time  the  particle  size  is  the  smaller  the  higher 
is  the  intensity.  Although  the  intensity  level  and  exposure  times 
are  some  thousand  times  those  normally  employed  with  photo¬ 
graphic  material,  it  is  suggested  that  this  effect  of  intensity  on  the 
dispersion  of  the  Ag  particle  is  a  factor  in  the  mechanism  of  the 
Schwarzschild  effect.  Contrary  to  the  Gurney-Mott  theory  of 
latent  image  formation,  it  is  considered  that  the  liberated  electrons 
do  not  -wander  from  their  point  of  liberation,  but  cause  local  concns. 
which  result,  at  high  intensities,  in  a  more  highly  dispersed  latent 
image  Ag  centre.  J.  W.  G. 

Activated  oxalic  acid.  P.  S.  MacMahon  and  B.  B.  Lai  (J.  Indian 
Chem.  Soc.,  1943,  20,  143—152  ;  cf.  A.,  1941, 1, 18). — No  evidence  was 
obtained  for  the  existence  of  activated  HX„04.  When  n-H,G204 
is  treated  in  absence  of  02  and  light  with  small  quantities  of  KMn04 
or  hydrated  Mn02,  there  persists,  for  a  few  min.  after  the  con¬ 
sumption  of  the  latter,  a  brownish  coloration,  probably  due  to  the 
unstable  acid  HMnjC204)2.  This  is  the  active  principle  involved  in 
the  slow  reduction  of  HgClK.  No  reduction  occurs  if  HgCl2  is  added 
after  its  disappearance.  The  statement  of  Oberhauser  and  Schor- 
muller  (A.,  1929,  793)  that  KMn04  brings  about  this 'reduction  in 
anhyd.  COMe,  is  not  confirmed.  In  aq,  solution,  the  replacement 
of  KMn04  by  Mn"  ions  gave  negative  results.  Excess  of  I<2C204 
turns  the  brown  solution  pink  with  the  formation  of  the  more 
stable  complex  salt  Mn(KC2Q4)3,  which  retains  the  ability  to  reduce 
HgCl3  quantitatively  for  24  hr.  in  the  dark.  This  compound  is 
produced  when  KMn04  in  concn,  >10_6n.  is  slSwly  decolorised  by 
n-K2C204.  In  this  case  a  non-linear  “  relationship  was  observed 
between  the  quantity  of  KMn04  and  the  amount  of  reduction  of 
HgCl2,  which  took  several  hr.  to  complete.  With  0‘1n-K2C2O4  the 
amount  of  reduction  was  about  10  times  that  obtained  with  OTn- 
HA04  using  the  same  quantities  of  KMn04.  The  reduction 
mechanism  is  explained  by  a  long-chain  process  initiated  by  the 
formation  of  active  CO/  (or  CaO/')  ions  [Mn(C2OJ/"  ~>C2Q/'  ~f 
Mn(C204)/ ;  Mn(C204)2/  ~>MnC204  4*  C02  -f-  CO/].  02  inhibits  the 

reduction,  although  it  actually  lengthens  the  life  of  HMn(C204)„ 
apparently  by  removing  one  of  the  chain-carriers.  No  evidence  was 
obtained  to  support  the  postulation  by  Launer  (A.,  1933,  476)  of 
the  formation  of  CO/  from  CO/  ions  when  applied  to  the  I~C20// 
reaction.  This  reaction  is  retarded  by  traces  of  Mn"  which  is 
converted  into  Mn(KCs04)s  in  diffused  light.  In  air  and  in  the 
dark  Mn”  ions  cause  the  reduction  of  HgCL  by  K2C204,  after  an 
induction  period,  with  gradually  increasing  rate,  Mn(KC204)3  being 
formed  simultaneously.  No  Mn(KC204)3  was  formed  from  Mn" 
ions  and  K2C204  alone  until  a  trace  of  acid  had  been  added.  A 
mechanism  not  requiring  the  assumption  of  an  activated  form  of 
H2C204  is  suggested  for  the  atm,  oxidation  of  H„C204  with  the 
formation  of  H202  catalysed  by  Mn**  ions.  Hydrated  MnO,  reacts 
vigorously  with  cone.  H2C2p4  with  C02  evolution,  and  a  red ‘'filtrate 
can  be  obtained  which  will  reduce  HgCl2  in  air.  It  apparently 
contains  a  peroxalate  or  mangani oxalic  acid,  Mn(HC204)3,  relatively 
stable  in  excess  of  cone.  HX/34,  No  other  simple  carboxylic  acid, 
will  reduce  HgCl2  in  presence  of  KMn04.  L.  PL  L. 

Photochemical  studies,  XXXVI,  Quantum  yields  during  the 
photochemical  decomposition  o!  methyl  /^bntyl  ketone,  J.  E. 
Wilson  and  W.  A.  Noyes,  jun.  (/.  Amer .  Chem.  Soc.,  1943,  65,  1547™ 
1550) . — Quantum  yields  of  formation  of  the  products  of  the  decomp, 
of  COMeBu“  have  been  determined  as  functions  of  /,  p,  A,  and  T. 
Quantum  yields  of  CO  and  C2Hg  are  small  and  increase  with  T, 
whereas  those  of  the  main  products  are  independent  of  the  variables 


studied.  No  discrimination  between  a  free  radical  mechanism  and 
a  primary  decomp.  into  final  products  is  possible.  W.  R.  A. 

IX.— PREPARATION  OF  INORGANIC  SUBSTANCES. 

Reactions  o!  solid  substances.  CXXIV.  Course  of  sintering  in 
copper  powder.  G.  F.  Huttig  [with  C.  Bittner,  R.  Fehser,  H, 
Hanna wald,  W.  Heinz,  W.  Hennig,  E.  Herrmann,  O.  Hnevkovsky, 
and  j.  Pecher]  {Z.  anorg.  Chem.,  1941,  247,  221 — 248).— Samples  of 
pure,  finely-divided  Cu  powder  were  heated,  in  a  stream  of  H2  under 
const,  conditions  to  temp,  from  100°  to  860°.  After  cooling,  the 
photomicrograph,  X-ray  diagram,  pyknometric  d,  vol.  (shaken  down), 
solubility  in  dil.  HKOs,  e.m.f.,  reactivity  towards  aq.  AgNOs, 
MeOH  adsorption  isotherm,  and  the  catalytic  activity  for  the 
decomp.  of  H2Oa  were  measured.  The  method  provides  data  only 
on  the  irreversible  part  of  the  process.  At  ~400°  a  considerable 
contraction  occurs,  which  is  preceded  by  a  distinct  expansion.  A 

preshrinking/'  coupled  with  a  similar  initial  expansion,  is  observed 
at  ~200°.  The  change  in  the  other  properties  measured,  for  the 
most  part,  parallel  those  of  the  vol.  The  two  contractions  differ  in 
that  at  200°  the  process  is  essentially  confined  to  the  surface  -whilst 
at  400°  the  whole  lattice  is  involved.  The  expansions  observed 
probably  correspond  with  an  activated  intermediate  state. 

J.  F.  H. 

Complex  cuprous  thiosulphates.  G.  Spacu  and  J.  G.  Murgulescu 
(Kolioid-Z.,  1940,  91,  294— 310).— Complexes  XCu2S203,#H20, 
X4Cu2£S203),*H20  (X  =  NH|,  Na,  K]  are  formed  by  addition  of 
X2S203  to  Cu(N03)2;  their  composition  is  checked  by  potentio- 
metric  titration  and  analysis  of  the  ppts.  In  addition 
(NH4)5Cu(S20,Ut4Hz0,  K6Cu(S20z)z,3H20,  and  Na%Cu{St09)ZlxH20, 
(NHA)7Cu{S,0z)4,2NHAN03t  K7Cu{S202)if2KNGSl  and 
NazCu(S2O3}2,2NaN0z  are  formed.  With  Cu(C103)2  (NH4)2Sa03 
gives  {NHi)7Cu{S2Oz)i,2NHiCtOz.  j.  H.  Ba. 

Behaviour  of  cadmium  hydroxide  and  mercuric  oxide  towards 
alkalis.  R.  Scholder  and  E.  Staufenbiel  (Z,  anorg.  Chem.,  1941,  247, 
259 — 276). — From  solutions  of  Cd(OH)2  in  cone.  aq.  alkalis  the 
following  cryst.  cadmaies  were  prepared  :  Na2[Cd(OH)4]  (I), 
Na2[Cd(GH)4],fNaOH,l— 1|H,0  (II),  Na3[Cd(OH) B(HaO}],H20  (III), 
Sr2[Cd(OH)9]  (IV),  and  Ba2[Cd(OB)fl]  (V).  The  hydroxy-salt  nature 
of  (I)  is  shown  by  the  course  of  thermal  dehydration  of  the  com¬ 
pound.  (II)  and  (III)  lose  the  H20  outside  the  complex  over 
H2S04.  At  100°  the  curve  relating  solubility  of  Cd(OH)s  to  normality 
of  NaOH  is  cusp-shaped  with  a  break  at  14-2n.,  owing  to  the  solid 
phase  becoming  (I).  From  Cd(OH)3-NaOH-NaBr  solutions, 
Na2[Cd(OH)3.76Br0.2fi]  can  be  prepared.  Cone.  aq.  KOH  gives 
cryst.  CdO  and  Cd(OH)2.  No  mercurates  could  be  prepared,  the 
product  being  cryst.  HgQ.  From  HgO-NaOH-Na  halide  solutions 
the  compounds  2HgO,NaBr  and  2HgO,NaI  were  obtained. 

J.  F.  H. 

Addition  of  boron  fluoride  to  hexamethylenetetramine.  A.  B. 
Burg  and  La  V.  L.  Martin  (J.  Amer .  Chem .  Soc.,  1943,  65,  1635 — 
1637).— By  adding  BF3  to  (CH2)gN4  in  liquid  S02  the  compound 
(CH2)6N4,4BF3  is  formed.  At  const,  pressure  BF3  is  removed 
without  discontinuity  as  the  temp,  rises  and  tends  towards  a  limit 
corresponding  with  (CH2)8N4,BF3.  W.  R.  A. 

Borohydrides  of  gallium.  H.  I.  Schlesinger,  H.  C.  Brown,  and 

G.  W.  Schaeffer  (J.  Amer.  Chem .  Soc.,  1943,  65,  1786 — 1787), — 

When  GaMe3  is  treated  with  excess  of  B2H6  at  room  temp.  Ga  and 
H2  are  identified  among  the  products  and  the  equation  GaMe3  -f* 
3B2H8  =  Ga  A  3B2Me3H6  +  L5HZ  is  suggested  for  the  over-all 
reaction.  This  probably  occurs  by  formation  and  autocatalytic 
decomp.  of  Ga(BH4)3  occurring  thus:  2GaMe3  +  9B2H6  = 
2Ga(BH4)s  +  6B2MeH5  and  2Ga(BH4)3  =  2Ga  +  3BfHs  +  3H2.  At 
—45°  dimelhylgallium  horohydride,  GaMe„BH4  (I),  is  formed  : 
2GaMe3  +  3B2HS  =  2GaMe2BH4  +  2B2MeH5.  The  extrapolated 
b.p.  of  (I)  is  92°  and  its  Trouton’s  const,  is  23*5.  W.  R,  A. 

Use  of  the  exchange  between  carbon  dioxide,  carbonic  acid,  bicarb¬ 
onate  ion,  and  water  for  isotopic  concentration.  A.  F.  Reid  and 

H.  C.  Urey  {/.  Chem.  Physics s  1943,  11,  403 — 412). — The  exchange 

of  O  and  C  in  the  reactions  (I)  C02  (dissolved)  -f  HaO  H2COs, 
(ii)  C02  (dissolved)  -f  OH  ^  HC03/  can  be  catalysed  by  solid  sur¬ 
faces,  e.g.,  glass  fibres,  C,  A1203,  increases  in  rate  of  up  to  4  or  5  times 
and  up  to  2000  times,  respectively,  being  found.  Bata  for  separ¬ 
ation  of  O  and  C  isotopes  by  a  static  bomb  method  and  by  frac¬ 
tionating  columns  at  1 — 50  atm.  are  recorded,  L.  J.  J. 

Silicon  arsenides.  W,  Klemm  and  P.  Pirscher  (Z.  anorg.  Chem. , 
1941,  247,  211— 220).— Thermal  analysis  and  Af-ray  investigation  of 
the  system  Si-As  reveal  the  existence  of  the  compounds  SiAs2, 
decomp.  944°,  and  SiAs,  congruent  m.p.  1083°.  The  compounds 
exist  over  a  small  range ;  Si  and  As  dissolve  in  each  other  but 
slightly.  Both  compounds  are  formed  with  increase  in  vol.  The 
properties  of  the  compounds  and  the  alloying  properties  of  Si  and 
Ge  with  -the  elements  of  groups  IV  and  V  are  discussed. 

J.F.  H. 

Germanium  (ixojcyanate.  A.  W.  Laubengayer  and  L.  Reggel 
[J.  Amer.  Chem.  Soc.,  1943,  65,  1783— 1784).— To  GeCl4  dissolved  in 
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C8H8  was  added  powdered  AgOCN  in  small  quantities  through  a 
reflux  condenser.  The  mixture  was  heated  on  a  H20-bath  for  1  hr., 
allowed  to  cool,  filtered,  and  the  filtrate  on  fractional  distillation 
gave  Ge(OCK)4,  b.p.  195 — 199°.  It  is  a  colourless  liquid  (doubtful 
whether  eyanate  or  isocyanate)  with  log10  p  “  8*77 — 27640  (9  = 
35°  to  140°),  mol.  heat  of  vaporisation  12*6  kg.-cah,  m.p.  —8°, 
p«  1*7694,  «“  1*4793.  W.  R.  A. 

History  of  nitrogen  tribromide,  (a)  L.  Birckenbach  and  M. 
Einhard,  (b)  M.  Schmeisser  (Z.  anorg.  Chem 1941,  247,  307,  308), — 
(a)  A  criticism  of  Schmeisser's  claim  to  have  first  isolated  a  sub¬ 
stance  believed  to  be  NBr3)6NH3  (A.,  1942,  I,  274)  which  the 
authors  had  prepared  previously  (A.,  1929,  1285). 

(b)  An  apology.  J.  F.  H. 

Behaviour  of  phosphoryl  chloride,  thionyl  chloride^  and  sulphury! 
chloride  towards  boron  halides.  A.  B.  Burg  and  M.  K,  Ross  (/.  A  mer. 
Chem.  Soc.,  1943,  65,  1637 — 1638). — Neither  SOCla  nor  SOaCU  reacts 
with  BF3  or  BC13.  Although  POCl3  does  not  react  with  BF3j  it  forms 
POCl^BCl^,  rhombic  crystals  having  AGis  of  dissociation  of  ~ 
--4*6  kg.-cah  *  W.  R.  A. 

Polythionic  acids  and  their  formation.  IV.  Reactions  between 
polythionic  acids  and  sulphurous  or  thiosulphurie  acid,  H.  Stamm, 
O.  Seipold,  and M.  Goehring  (Z.  anorg.  Chem.,  1941,  247,  277—306).— 
Investigations  were  made  of  the  systems  polythionic  acid-H2S03 
and  polythionic  acid— H2S203  in  aq.  solution,  in  which  the  temp. 

(10- . -40°),  pH  (0—2),  and  concn.  of  the  reactants  were  altered. 

Tri-  (I),  tetra-  (II),  penta-  (III),  and  hexa-th ionic  acid  (I?)  were 
used.  (I)  is  not  decomposed  by  H2S03  at  pH  T6  except  at  40°. 
(I)  with  H2S203  reaches  an  equilibrium  H252Q3  -j-  H2S3Og  ^  H2S40# 
+  H2S03  (A),  the  equilibrium  lying  largely  to  the  left  at  pH  1*6. 
The  behaviour  is  complicated  by  the  side-reaction  :  H*  -j-  Sa03" 
HSO/  +  S  (S).  (Ill)  is  also  formed.  (II)  mainly  reacts  with 
H*SQ3  thus  :  H2S4Os  ~j~  H2S03  ^  H2SX>3  -j-  H2S306  [C  =  A  re¬ 
versed)  at  pH  1*7.  The  reaction  velocity  (v)  is  increased  by  increase 
in  [H2S03]  but  to  a  smaller  extent  by  increase  in  [H2S4OJ  since 
this  also  increases  the  velocity  of  the  side-reaction  :  H2S4Os  + 
H„S203  ^  H2S^06  +  H2SQ3  (D).  v  is  not  affected  by  temp,  but  is 
increased  by  increase  in  [H“]  and  by  adding  KaCl,  At  higher 
temp,  reaction  (B)  also  occurs.  (II)  reacts  with  H2S2Oa  according 
to  equation  (D).  (Ill)  reacts  with  H3S03  by  equation  (D)  reversed 
until  equilibrium  is  reached,  [H‘]  increasing  up  to  this  point.  In¬ 
crease  in  [H3S03]  or  [HaSsO J  or  addition  of  NaCl  all  increase  the 
reaction  velocity.  The  remaining  (III)  is  then  slowly  degraded  to 
(I).  (IV)  reacts  thus  :  HaSaOa  +  H2SG3  ->  H3S5G#  +  H2S203  (£). 
Reactions  (C),  (D),  and  (£)  are  discussed  in  relation  to  the  Wacken- 
roder  reaction.  J,  F.  H. 

Chlorine  azide?  01N39  I.  W.  J.  Frierson,  J.  Kronrad,  and  A.  W. 
Browne.  II.  Interaction  ol  chlorine  azide  and  silver  azide.  Azino« 
silver  chloride,  N3Ag01.  W.  j,  Frierson  and  A.  W.  Browne  (J.  A  mer. 
Chem.  Soc.,  1943,  05,  1696 — 1698,  1698 — 1700). — ClN2t  prepared 
by  (i)  AgN3  +  Cl2  ->*  AgCl  +  C1N3  and  (li)  HN3  +  HOCl^  C1N3  + 

H20,  is  a  yellow-orange  or  orange  liquid  freezing  ( - 100°)  to  an 

explosive  yellow  solid.  Liquid  C1N3  is  not  polar  and  does  not  act 
as  an  ionising  solvent.  It  is  slightly  sol.  in  IEO  and  readily  sol.  in 
C4H10,  CsHn,  C6H6,  MeOH,  EtOH,  EtaO,  COMea,  CHC13i  CC14,  and 
CSa.  When  gaseous  C1N3  diluted  with  Na  is  bubbled  into  excess  of 
NH3the  reaction  3C1N3  -f-  8NH3  ->-N2  +  3NH4C1  +  3NH4N3  occurs 
quantitatively.  When  a  solution  of  C1N3  in  anhyd.  C5HJ2  is  kept 
at  room  temp,  in  a  stoppered  vessel  for  2  hr.  the  reaction  C1N3  + 
C5H124*HN3  +  C&HnCl  occurs.  Its  reactions  with  metals  (Na, 
Mg,  and  Zn)  and  with  P  are  discussed. 

II.  C1N3,  in  the  dry  state  and  in  non-aq.  solutions,  reacts 
with  AgN3  to  yield  azino-silver  chloride,  N3AgCl,  a  dark  blue  solid 
stable  at  <—30°  but  decomp,  at  higher  temp.  The  following 
reactions  have  been  observed  :  2N3AgCl  -f*  CL  ->2CIN3  +  2AgCl ; 
6N3AgCl  +  8NH3  ->N2  4*  6NH4N3  -f  GAgCl;  "  2N3AgCl  +  SO.  *-> 
S02(N3),  +  2AgCL  Tentative  suggestions  for  the  mechanism  of 
formation  and  structure  of  the  compound  are  advanced. 

W.  R.  A, 

Corrosion  of  iron  by  ammonia* — See  B.,  1943,  I,  485, 

Reduction  of  potassium  cyanop  alia  date  (H)  by  potassium  in  liquid 
ammonia.  Zero-valent  compound  of  palladium,  J,  J.  Burbage  and 
W.  C.  Fernelius  (/.  A  mer.  Chem .  Soc.,  1943,  65,  1484—1486).— 
KAPd(CN}i  has  been  prepared  by  the  action  of  K  on  I\2Pd(CN)4  in 
iquid  NH3.  Its  properties  have  been  investigated  and  compared 
with  those  of  K4Ni(CN)4.  A  compound  K,Pd(CN)3  was  not  ob¬ 
tained.  '  “  '  W.  R.  A. 

Note. — Abstracts  of  papers  on  analysis  and  apparatus  will  be 
ublished  in  Section  G  (see  Foreword). 

X.— LECTURE  EXPERIMENTS  AND  HISTORICAL. 

Charles  Tennant,  (Sir)  W.  Alexander  (Chem.  and  hid.,  1943,  411 — 
416). 


XI.— GEOCHEMISTRY. 

Boron  in  hot  springs  at  Tokaanu,  Lake  Taupo.  J.  Healy  (New 
Zealand  J .  Sci.  Tech.,  1942,  24,  B,  1 — 17). — A  geological,  magnetic, 
and  chemical  survey  of  the  area  is  described.  The  springs  are 
alkaline  and  contain  large  quantities  of  Na2B407.  The  origin  of 
the  B  is  discussed.  J.  E.  P. 

Chemistry  of  lake  sediments  from  Indian  Tibet,  G.  E.  Hutchinson, 
A.  Wollack,  and  j.  E.  Sctlow  (Amer.  J .  Sci.,  1943,  241,  533—542). — 
Chemical  and  semi-quant,  spectrographic  analyses  are  recorded  and 
discussed.  Ca  content  is  correlated  with  the  presence  or  absence 
of  an  outlet.  Mg  increases  only  in  the  sediments  of  the  more  cone, 
closed  lakes.  Sr  appears  to  follow  Ca,  but  the  Sr  content  is  probably 
also  lithologically  controlled.  Ba  is  probably  sedimented  with  the 
silt  fraction.  The  Ca  content  of  the  deep-HaO  sediment  of  Pang- 
gong  Tso  has  undergone  changes ;  these  may  be  due  to  a  fall  in 
H„0  level.  Analyses  for  CaO  and  SiOs,  or  a  spectrographic  com¬ 
parison  of  Sr  and  Ba  contents,  should  reveal  periods  of  high  and  low 
levels  in  the  history  of  a  lake.  The  mean  P  content  of  the  sediment 
ash  is  0*10%,  and  loss  of  P  from  the  HaO  by  pptn.  as  Ca3(P04)3  is 
of  little  importance  in  the  economy  of  even  the  closed  alkaline 
lakes.  The  ratio  combined  N  :  P  varies  from  1*7  to  7*8,  and  the 
proximate  composition  of  org.  matter  is  essentially  that  of  other 
harmonic  lake  sediments.  L.  S.  T. 

Chemical  composition  of  Lovozero  eudialytites,  N.  A.  Eliseev 
and  E,  A,  Svcrjinskaja  (Compt.  rend .  Acad.  Sci .  U.R.S.S.,  1941,  31, 
244— 245).— The  eudialytites  contain  60 — 70%  of  eudialyte.  Chem- 
cal  analyses  of  3  different  eudialytites  are  recorded.  ZrQ»  ranges 
from  6!76  to  8*68%,  and  Nh305  -f*  Ta2Os  from  0*39  to  0*76,  with 
Nb2Oa  predominating.  L.  S.  T. 

Porosity  of  geospheres,  G.  A.  Maximovitseh  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1942,  37,  215— 217).— Porosities  of  strata  are  calc, 
from  2572  determinations.  F.  G.  R. 

Mineralogy  ol  the  Iona  [Murmansk]  iron  ore  deposit.  G.  P. 

Bar  sane  v  [Compt.  rend.  Acad .  Sci.  U.R.S.S. ,  1941,  31,  246 — 250).— 
Magnetite,  forsteritc,  titanclinogumite,  schorlomite,  phlogopite,  and 
staffelite  are  described,  and  spectrum  analyses  recorded. 

L.  S.  T. 

Fluorite  in  the  Lower  Permian  deposits  ol  the  Bashkir  autonomous 
Socialist  Soviet  Republic.  V.  P.  Florenski  (Compt.  rend.  Acad .  Sci. 
U.R.S.S.,  1941,  31,  251—254),  L.  S.  T. 

Natural  [electrical]  potentials  in  sedimentary  rooks,  P.  A,  Dickey 
(Amer.  Inst .  Min.  Met .  Eng.,  Tech.  Publ.  1625,  1943  ;  Petrol .  'Tech., 
0,  10  pp.).—The  potential  of  sandstones  and  conglomerates  is 
found  to  be  more  strongly  negative  than  that  of  shale.  The  differ¬ 
ence  is  ascribed  to  preferential  adsorption  of  ions  by  the  rock 
materials.  A.  R.  p£. 

Natural  [electrical]  potentials  in  [oil]  well  logging*  W.  D.  Mounce 
and  W.  M.  Rust,  jun.  (Amer.  Inst ,  Min.  Met.  Eng.,  Tech ,  Publ.  1626, 
1943,  Petrol  Tech.,  0,  6  pp.).— Electroendosmosis  accounts  for  only 
a  small  part  of  the  observed  potential  variations.  When,  saline  (I) 
and  fresh  (II)  H20,  separated  by  a  permeable  membrane,  are 
brought  in  contact  with  shale,  an  e.m.f,  is  set  up  so  that  current 
flows  through  the  shale  from  (I)  to  (II).  These  conditions  may  be 
provided  in  a  well  by  the  contact  of  shale,  drilling  mud,  and  saline 

sand.  A.  R,  Pe, 

• 

Nephelinised  paragneisses  of  the  Bancroft  region*  Ontario,  W.  K. 

Summer  and  S.  V.  Burr  (Science,  1943,  97,  286—287). — A  detailed 
geological  and  topographical  map  of  the  nepheline-bearing  rock 
cast  of  Bancroft  village  indicates  a  parasedimentary  origin  for  the 
rock.  The  ncphelinc  content  varies  both  along  and  across  the 
strike  and  much  of  the  limestone  is  classed  as  "  flow  marble." 
Nephelinisation  is  probably  post-folding.  The  mechanics  of  the 
limestone-syntexis  theory  are  disputed.  E,  R.  R. 

New  method  for  studying  sandy  silt  sediments  (granulo-morphologi- 
cal  analysis)*  V,  P.  Baturin  (Compt.  rend .  Acad.  Sci.  U.R.S.S ., 
1942,  37,  66— 68).— A  survey  and  discussion  of  rolling  and  sliding 
processes  with  inclined  planes  of  various  materials.  N.  M.  B. 

Glauconite  deposits  in  the  Novo-Lialin  district  on  the  eastern  slope 
of  the  Urals.  S.  D.  Rabinovitsch  (Compt.  rend.  Acad ,  Sci.  U.R.S.S ., 
1942,  37,  63— 65).— A  short  survey  of  the  distribution  and  nature  of 
deposits  recently  discovered.  N.  M.  B. 

Can  the  4t  lead  method  ”  be  used  on  igneous  rocks  ?  F.  E.  Wick- 
man  (A rkiv  Kemi,  Min.,  Geol. »  1943,  10,  A,  No.  23,  9  pp.). — Mathe¬ 
matical.  Age  determinations  can  be  made  on  igneous  rocks  by 
the  Pb  method,  and  unless  the  different  samples  of  the  differentiated 
rocks  show  large  differences  in  radioactivity,  the  method  is  best 
used  only  on  pre-Cambrian  rocks.  The  abundance  of  Pb  isotopes 
at  the  time  of  crystallisation  can  also  be  calc.  L.  S.  T. 
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1. — SUB-ATOMICS, 

Absorption  lines  o!  potassium  vapour  under  varying  conditions  ol 
temperature  and  pressure.  D.  K,  Bhattacharya  and|S.  P.  Sinha 
(Indian  J.  Physics,  1943,  17,  131 — 134). — The  intensity  and  no. 
of  lines  in  the  range  4580—2225  a.  of  the  absorption  spectrum,  of  K 
vapour  at  388 — 695°  and  3 — 40Q  mm.  partial  pressure,  in  K  vapour- 
N2  mixtures  at  total  pressure  0-1—940  mm.,  increases  with  total  and 
partial  pressure.  L.  J.  J. 

Arc  spectrum  of  oxygen*  0  I.  B.  Bdlen  ( K .  Svens  ha  Vet.  A  had. 
HandL,  1943,  20,  No.  10,  31  pp.). — AA  and  (visual)  intensities  of  81 
lines  (15  new)  in  O  i  from  5968  to  9700  a.  have  been  measured.  All 
lines  in  the  range,  excepting  the  weak  multiplet  at  8420—8429  A., 
are  included ;  older  vals.  are  corr.  The  whole  spectrum  has  been 
re-examined  and  new  identifications  (43  lines  in  the  long- A  region* 
and  4  multiplets  in  the  far-ultra- violet)  made,  including  lines  corre¬ 
sponding  to  sp5 3P,  singlets  of  3^-configu ration,  and  28  levels  in  the 
{%D)nd  series ;  previous  assignments  of  the  (2D)3p*D  and  (2P)3d3P 
terms  are  corr.  The  groups  at  9487 — 9760  a.,  0256—6374  a.,  and 
5404 — 5492  a.  are  identified  as  combinations  of  (2D)3p^F  and  lF 
with  (2D}nd$G$,  3G4,  lGt,  and  3F4,  indicating  a  selective  auto-ionis¬ 
ation  effect  with  extensive  disruption  of  the  LS  coupling.  The 
complete  term  system  of  O  i  has  been  recalc,  and  tabulated;  pre¬ 
vious  triplet  and  quintet  limits  are  corr. ;  the  (vD) -singlets  now  fit 
accurately  into  the  general  framework.  The  fine  structure  of 
(4S)3p*P  has  been  worked  out,  and  a  small  negative  splitting 
demonstrated  for  (*S)»f26D  (n  =  3  and  4).  Strong  perturbations 
of  (*S)np2P  by  (2D)3p2P,  and  of  (2D)nd5P  by  spb 3P,  have  been 
established  and  are  discussed.  The  interlinked  deep  terms  s2p* 3P, 
1D,  and  JS  are  related  to  the  rest  of  the  term  system,  permitting  very 
accurate  calculation  of  most  lines  from  769  to  1358  a.  Slater's 
method  gives  accurate  calc,  terms  vals.  in  the  2s22p23s  and  2s22p23p 
configurations.  M.  H.  M.  A. 

Arc  spectrum  of  tungsten  in  the  ultra-violet.  F.  Poggio  Mcsorana 
(Anal.  f{$.  quint.,  1943,  39,  10 — 20). — In  the  region.  1990 — 2400  a., 
169  new  lines  are  recorded  and  some  lines  previously  attributed  to 
other  elements  are  now  assigned  to  W  i.  F.  R.  G, 

Hew  ultra-violet  lines  in  the  spark  spectrum  of  tungsten.  F. 
Poggio  Mesorana  and  J.  M.  Poggio  (Anal.  fis.  quint.,  1943,  39,  21  — 
30). — 208  new  lines  in  the  1960 — 2210  a.  region  are  recorded.  Some 
of  these  are  assigned  to  W  n,  and  others  to  impurities.  F.  R.  G. 

Use  of  icon  lines  as  intensity  standards.  G.  H.  Dieke  and  H.  M. 
Crosswhite  (J.  Opt.  Soc.  Amcr 1943,  33,  426 — 434). — The  group  of 
Fe  lines  between  3140  and  3240  a.  is  exhaustively  examined  and 
found  to  be  satisfactory  for  intensity  standards  for  the  rapid  and 
reliable  calibration  of  plates.  The  causes  of  intensity  variation  are 
investigated.  In  general,  the  relative  intensity  of  lines  of  Fe  i 
selected  at  random  is  changed  much  more  by  self-reversal  than  by 
changes  in  excitation.  Conditions  for  min.  self-reversal  are  given. 
Weak  or  moderately  strong  lines  based  on  all  but  the  lowest  levels 
are  free  from  self-reversal  under  the  usual  operating  conditions  of 
arcs  or  sparks.  Groups  of  lines  can  be  chosen  so  that  self-reversal  is 
a  function  of  true  intensity  only,  and  conversely,  by  measuring  self- 
reversal  of  groups  of  Fe  lines  in  different  regions  it  is  possible  to 
determine  their  true  intensities,  and  hence  the  relative  intensities 
of  groups  in  all  regions.  These  groups  can  be  used  as  standards  to 
eliminate  plate  sensitivity  and  instrumental  effects  when  the  in¬ 
tensities  of  widely  separated  lines  are  to  be  measured.  The  method 
may  be  applied  to  analytical  spectroscopy  where  suitable  lines  of  all 
the  constituents  cannot  be  found  close  together.  A.  J.  M. 

Corona  in  gases  at  low  pressures*  J.  D.  Craggs  and  J.  M.  Meek 
(Physical  Rev.,  1943,  [ii],  84,  240 — 250). — A  preliminary  report  of 
oscillograms  obtained  at  pressures  <3  cm.  in  air,  H2,  02,  and  CCltFt. 
Use  of  ax.  instead  of  d.c.  has  advantages,  positive  and  negative 
corona,  synchronised  with  the  supply  voltage,  being  shown  together, 
A  two-beam  oscillograph  enables  tube  current  to  be  observed 
simultaneously  with  tube  voltage  or  time-calibrating  wave.  Observ¬ 
ations  support  those  of  Weissler  (cf.  A.,  1943,  I,  173)  and  show  some 
new  effects.  N.  M.  B. 

Factors  influencing  the  plateau  characteristics  of  self- quenching 
Geiger-Miiller  counters,  W.  I).  B.  Spatz  (. Physical  Rev.,  1943,  [ii], 
64,  23C— 240). ■ — Investigations  show  that  air  or  Oz  impurities  in- 

25  B  (A.,  I.) 


crease  the  plateau  slope  and  starting  potential  of  A-alcohol  counters. 
Changes  in  the  plateau  and  recovery  powers  of  the  counter  with 
duration  of  use  are  reported.  Pressure  in  an  A-alcohol  counter 
increases  as  a  function  of  the  total  no.  of  counts,  and  the  useful  life 
is  ~10® — 1010  counts;  for  A-CH4,  it  is  1G? — 10®  counts.  Changes 
are  attributed  to  decomp,  of  org.  vapour  by  the  discharge. 

N,  M.  B. 

j3-Ray  spectrum  of  antimony,  E.  B.  Hales  and  E.  B. 

Jordan  (Physical  Rev.,  1943,  [ii],  64,  202 — 206). — The  continuous 
jS-ray  spectrum,  investigated  with  a  180°  type  of  spectrometer,  con¬ 
sists  of  two  components,  the  end-points  of  which  are  0*74^0-03 
and  2*45^:0*07  Me.v.  The  difference,  1*71  i0  03t  agrees  with  the 
known  val.  of  the  hard  y-ray  from  l24Sb.  In  addition,  internal  con¬ 
version  lines,  corresponding  with  y- ray  energies  of  0*23  and  0*61  Me.v. 
and  probably  due  to  the  decay  of  a  long-lived  Te  isotope  present  in 
the  source,  were ‘observed.  A  possible  energy-level  spheme  repre¬ 
senting  this  transition  is  discussed.  N.  M.  B. 

Burst  production  in  a  gas  volume.  M.  Sinha  (Physical  Rev.,  1943, 
[ii],  64,  248 — 249). — A  photograph,  taken  under  large  thickness  of 
Pb,  of  a  burst  inside  a  Wilson  chamber  is  discussed.  Possible 
explanations  of  the  origin  of  the  burst  are  considered.  N.  M.  B. 

Multiple  production  of  secondary  cosmic-ray  particles  in  the  lower 
atmosphere.  V.  H.  Regener  (Physical  Rev.,  1943,  [ii],  64.  260 — 
252). — With  an  arrangement  of  125  counter  tubes  above  and  between 
0  layers  of  Pb,  investigations  were  made  at  altitudes  sea  level — 
14,000  ft.  A  study  of  200,000  photographs  show£* two  processes  of 
production  of  secondary  particles  :  in  the  first,  a  neutral  radiation 
produces  in  the  1-cra.  top  layer  of  Pb  single  non-multiplying  particles, 
mostly  of  range  <6  cm.  Pb  (cf.  following  abstract) ;  in  the  second, 
i£he  particles  produced  invariably  come  in  showers,  0*1  of  the  observed 
production  processes  being  initiated  by  penetrating  ionising  rays,  and 
0*9  by  penetrating  non-ionising  rays.  Data  for  cross-sections  of 
processes,  particle  range,  and  altitude  dependence  of  production  are 
briefly  indicated.  N.  M.  B. 

Absorption  curve  and  production  of  slow  cosmic-ray  protons  at 
low  altitude.  V.  H.  Regener  (Physical  Rev.,  1943,  [ii],  64,  252 — 
253;  cf.  preceding  abstract) . — An  absorption  curve  of  the  non¬ 
cascade-forming  particles  produced  by  a  non-ionising  radiation  is 
given  and  discussed.  The  particles  are  identified  with  the  protons 
reported  by  Powell  (cf.  A.,  1942,  I,  312).  N.  M.  B. 

Production  of  secondaries  in  paraffin  by  primary  cosmic-ray  par¬ 
ticles.  M.  Schcin,  M.  Iona,  jun.,  and  J.  Tabin  (Physical  Rev.,  1943, 
[ii],  64,  253— 254).— Balloon  experiments  at  high*  altitudes  (6 — 17 
cm.  Hg  pressure)  show  that  a  large  fraction  of  the  penetrating  ionising 
rays  are  accompanied  by  secondaries  produced  in  the  paraffin.  The 
approx,  cross-section  for  production  is  ~10-2i  sq.  cm.  There  is 
evidence  that  the  primaries  are  protons,  and  the  decrease  in  intensity 
at  decreasing  altitudes  gives  an  absorption  cross-section  of  2  x  10™2S 
sq.  cm.,  or  approx,  the  area  of  a  N  or  O  nucleus.  N.  M.  B. 

Origin  of  large  bursts  under  thick  shields.  R.  E.  Lapp  (Physical 
Rev.,  1943,  [ii],  64,  254—255). — Experiments  with  a  high-pressure 
ionisation  chamber,  shielded  by  35  cm.  of  Fe,  to  record  cosmic-ray 
bursts  containing  >100  particles  show  that  the  bursts  are  produced 
mainly  by  mesotrons,  and  that  only  4 — 7%  of  the  bursts  are  due  to 
atm.  showers  (cf.  A.,  1944,  I,  2).  N,  M.  B. 

Spin  of  the  mesotron  from  burst  measurements.  R.  E.  Lapp 
(Physical  Rev.,  1943,  [ii],  64,  255— 256).— A  size-frequency  distrib¬ 
ution  curve  for  bursts  in  an  ionisation  chamber  under  10*7  cm.  Pb 
shielding  is  compared  with  the  theoretical  curves  for  bursts  produced 
by  mesotrons  of  spin  0,  •§,  and  1  (cf.  Christy,  A.,  1941,  I,  235). 
Very  close  agreement  with  the  theoretical  curve  for  spin  0  is  shown, 
but  the  possibility  of  spin  J  is  discussed  (cf.  following  abstract). 

N.  M.  B. 

Effect  of  radiation  damping  on  burst  production.  S.  Kusaka 
(. Physical  Rev.,  1943,  [ii],  64,  256 — 257). — Possible  causes  of  differ¬ 
ences  in  the  calculations  and  results  of  Christy  (cf.  A.,  1941,  I,  235) 
and  Chakrabarty  (cf.  A,,  1943,  I,  247)  are  discussed;  the  findings  by 
the  latter  of  meson  spin  1,  but  not  0  or  J,  are  discredited. 

N.  M.  B. 

Multiple  production  of  penetrating  particles  by  cosmic-ray  protons 
and  neutrons.  W.  E.  Hazen  (Physical  Rev.,  1943,  [ii],  64,  257). — 
Experiments  showed  no  direct  evidence  for  a  cascade  production  of 
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mesotrons  in  close  nuclear  encounters  by  protons  or  neutrons  as 
calc,  by  Hamilton  (cl  A.,  1944,  I,  2),  but  several  cases  of  multiple 
production  of  energetic  penetrating  particles  in  a  single  event  have 
been  photographed.  N.  M.  B. 

Disintegration  curve  of  mesotrons.  N.  Nereson  and  B.  Rossi 
(Physical  Rev.,  1943,  [ii],  64,  199 — 201  ;  cf.  A.,  1943,  I,  79). — 
Extensive  further  measurements  summarised  and  plotted  give 
2*15:fc0*07  p- sec.  for  the  mean  life,  as  calc,  from  the  differential 
disintegration  curve.  N,  M.  B, 

Scattering  of  mesons  under  the  influence  of  radiation  damping. 

S,  T.  Ma  (Proc.  Camb.  Phil.  Soc.,  1943,  39,  168 — 172). — Exact 
solutions  of  the  relativistic  equations  for  the  scattering  of  a  positive 
meson  by  a  neutron  and  of  a  negative  meson  by  a  proton,  radiation 
damping  being  taken  into  account,  lead  to  vals.  of  the  cross-sections 
very  close  to  those  obtained  by  Heitler  (A.,  1941,  I,  291)  for  the  non- 
relativistic  approximation.  It  is  suggested  that  non-relativistic 
calculations  should  also  give  correct  results  for  the  scattering  of 
positive  and  negative  mesons  by  protons  and  neutrons,  respectively, 
for  which  processes  the  relativistic  theory  is  more  difficult. 

H.  J.  W. 

Algebra  of  meson  matrices,  N.  Kemmer  (Proc.  Camb.  Phil .  Soc., 
1943,  39,  189— 196).— The  algebra  normally  used  in  meson  theory, 
defined  by  the  relation  jSa&A*  +  prefix  =  and  in 

which  only  four  p  elements  exist,  is  extended  to  cover  the  existence 
of  any  no.  of  elements.  Expressions  are  deduced  for  the  no.  of 
linearly  independent  elements,  for  the  no.  of  algebraically  independ¬ 
ent  irreducible  representations,  and  for  their  ranks.  A  method  is 
given  for  constructing  these  representations.  H.  J.  W. 

Statistical  mechanics  of  processes  observed  in  cosmic -ray  pheno¬ 
mena,  G.  Wataghin  (Physical  Rev.,  1943,  [ii],  64,  248). — Mathe¬ 
matical.  In  processes  involving  emission  of  neutrinos  an  appreciable 
fraction  of  the  successively  transformed  energy  of  a  primary  particle 
escapes  observation,  and  the  statistical  laws  for  such  processes  differ 
from  the  usual  ones.  A  modification  of  the  usual  statistical  laws  is 
outlined.  N.  M.  B. 

Theory  of  spin  o!  elementary  particles.  V.  L.  Ginzburg  (CompL 
rend .  Acad.  Set.  U.R.S.S. ,  1941,  31.  319—323).  A.  J.  M. 

The  hydrogen' atom  and  the  classical  theory  of  radiation,  C.  j. 
Eliezer  (Proc.  Camb.  Phil.  Soc.,  1943,  39,  173—180). — The  equations 
of  motion  of  an  electron  in  an  external  electromagnetic  field  (using 
Dirac's  relativistic  theory)  are  considered.  For  an  electron  moving 
in  a  straight  line  towards  a  fixed  proton  or  towards  another  electron', 
and  for  the  three-dimensional  motion  around  a  fixed  proton,  there 
appear  to  be  no  solutions  corresponding  with  an  actual  collision. 

H.  J.  W. 

Interaction  of  two  point  charges.  E.  A.  Milne  (Phil.  Mag.,  1943, 
[vii],  34,  712 — 716). — A  simplified  derivation  of  the  energy  and 
angular  momentum  integrals  for  a  pair  of  point  charges,  using 
r-measures  instead  of  the  /-measures  used  previously  (cf.  A.,  1943,  I, 
141).  H.  J..W. 

H. — MOLECULAR  STRUCTURE. 

Spectrum  physics  and  thermodynamics.  Calculation  of  free 
energy,  entropy,  specific  heat*  and  equilibria  from  spectroscopic  data, 
and  the  validity  of  the  third  law.  H.  Zeise  (Z.  Elchtrochem 1941, 
47,  §9§— C17).  J.  H.  Ba. 

Absorption  spectrum  of  nitrogen  in  the  extreme  ultra-violet.  R.  E. 

Worley  (Physical  Rev.,  1943,  [ii],  64,  207— 224).— Investigations, 
at  large  dispersion,  of  the  spectrum  corresponding  with  excited  states 
in  the  range  12-2 — 17-0  e.v.  give  data  tabulated  for  an  extensive 
Rydberg  series  of  bands.  The  ionisation  potential  of  N2  correspond¬ 
ing  with  the  series  limit  is  16*577  v.  Interpretation  of  results  and 
evaluation  of  coasts,  are  given  and  discussed.  N.  M.  B. 

Band  spectrum  of  phosphorus.  I.  Rotational  structure,  II. 
Alternating  intensity  and  nuclear  spin.  K.  N.  Rao  (Indian  J. 
Physics ,  1943,  17,  135—140,  149— 152).— L  The  bands  {9,  21), 
(6,  21),  (6,  18),  and  (4,  18)  of  P2  vapour  excited  in  a  discharge  tube 
have  been  measured.  Rotational  eonsts.  found  are  :  B\  0*2346, 
B\  0*2323,  0*2266,  0*2799,  B'\x  0-2736.  No  rotational 

perturbations  are  found.  Those  reported  by  Herzberg  (A.,  1933, 
199)  must  be  vibrational. 

II.  The  alternating  intensity  in  the  rotational  structure  of  the 
(5,  21),  (6,  18),  (9,  21),  and  (6,  22)  bands  of  P„  has  been  measured. 
All  except  the  (5,  21)  band  give  an  intensity  ratio  3*0;  the  (5,  21) 
band  gives  3*3.  The  anomaly  is  not  due  to  perturbations.  A  val. 

|  is  found  for  the  nuclear  spin  quantum  no.  for  P.  L.  J,  J. 

Intensity  distribution  in  molecular  spectra  :  class  I  systems  of 
mercurous  chloride  and  mercurous  bromide,  M,  G.  Sastry  (Indian 
J.  Physics ,  1943,  17,  141 — 148).— Peak  intensities  for  bands  of  the 
Hgs5Cl  and  HgB1Br  (class  I)  systems  at  2650 — 2400  a.  have  been 
determined  by  the  slit-width  method.  Transition  probabilities  and 
effective  temp,  are  calc.  L.  J.  J. 
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Intensity  of  solar  radiation  in  the  Arctic,  N.  N.  Kalitin  (CompL 
rend.  Acad.  Set.  U.R.S.S.,  1941,  31,  329 — 332). — There  is  a  min. 
in  the  intensity  of  solar  radiation  in  the  summer  months,  and  a  max. 
in  the  winter.  This  is  attributed  to  changes  in  H20  vapour  concn, 
in.the  atm.  *  A.  J.  M. 

Ultra-violet  absorption  spectra  of  arylethylenes.  R.  N.  Jones  (/, 
Amer,  Chem.  Soc.,  1943,  65,  1818— 1824).— The  ultra-violet  absorp¬ 
tion  spectrum  of  tetra- (9 -phenanthryl) ethylene  in  EtOH— dioxan  has 
been  investigated  and  compared  with  that  of  4M-phenanthrene.  Sub¬ 
stances  having  the  formula  CRR'XR"R"'  (R,  R',  R",  and  R"'  =  H 
or  Ph)  give  spectra  resembling  those  of  either  styrene  or  Iran#' 
stilbene,  ciVstilbene  being  the  sole  exception.  This  behaviour  is 
explained  by  steric  considerations.  W.  R.  A. 

Ultra-violet  absorption  spectra  of  derivatives  of  chrysene,  R.  N. 
Jones  (J.  Amer.  Chem.  Soc.,  1943,  65,  1815 — 1818). — The  ultra 
violet  absorption  spectra  of  6-lsopropenyl-  (I),  6-acetyl-,  isomeric 
acetyl-,  and  diacetyl-chrysene  have  been  measured.  The  similarity 
between  the’  spectra  of  (I)  and  6-methylchrysene  is  attributed  to 
steric  effects  which  prevent  the  C*C  group  from  acquiring  a  con¬ 
figuration  coplanar  with  the  chrysene  ring  system ;  consequently, 
interaction  between  the  aromatic  ring  and  the  CX  linking  does  not 
occur.  W.  R.  Ar 

Effect  of  molecular  environment  on  the  absorption  spectra  of 
organic  compounds  in  solution.  HL  Compounds  containing  the 

ehromophore  ICIC'CIN*.  L.  ff.  Evans  and  A.  E.  Gillam  (J.C.S., 
1943,  666 — 671). — The  absorption  spectra  of  oximes,  semicarbazones, 
methylsemicarbazones,  and  thiosemicarbazones  of  a  no.  of  saturated 
aldehydes  and  ketones  and  aj9-unsatu rated  aldehydes,  in  EtOH 
solution,  are  recorded.  The  thiosemicarbazones  of  saturated  alde¬ 
hydes  and  ketones  have  absorption  bands  at  ~2700  a.,  ~ 500  times 
as  intense  as  those  of  the  parent  *CO*  compounds,  and  provide  a 
method  of  detecting  isolated  TO*  groups.  L.  J.  J . 

Lignin  and  related  compounds.  LXXXL  Ultra-violet  absorption 
spectra  ol  compounds  related  to  lignin.  R.  F.  Patterson  and  H. 
Hibbert  (J.  Amer.  Chem.  Soc.,  1943,  65,  1862—1869;  cf.  A.,  1043, 
II,  347),— Ultra-violet  absorption  spectra  in  EtOH  are  recorded  for 
42  compounds  of  the  types,  ArOH,  ArOMe,  CHArXHMe, 

CH„ Ar*CHXH„  COR-CHMe-OH,  OH*CHAr.*COMe,  ArCHO,  and 
CH^Ar-OH,  in  which  Ar  =  3  :  4  :  hOH*C6H3(OMe)*  and  -(OMe)X8H3*, 
3:4:6:  l~{OMe)3CflHy,  and  4:3:6:  l~OH*CaH2(OMe)2*.  Max. 
arc  recorded  in  Fresnel  units  (/)  [  =  0-03  v  (cm.-1)].  Compounds  con¬ 
taining  3:4:  l-OH*CeH3(OMe)’  or  -(OMe) 2C0H3*  conjugated  with 
unsaturation  in  the  C3-side-chain  have  max.  at  980  /  due  to  the  con¬ 
jugated  unsaturation,  1070  /  due  to  the  free  imposition,  and  1300  f 
due  to  an  unexplained  characteristic  of  the  aromatic  nucleus.  The 
w-position  is  not  free  in  compounds  containing  4  :  3  :  5  :  1- 
OH*CsH2(OMe)2*.  similarly  conjugated,  which  accordingly  have  max. 
only  at  980  and  1300  f.  Similar  compounds  containing*  3  :  4  :  5  :  1- 
(OMe)3C8H2*  have  max.  at  1070  and  1300  /,  the  980  /  max.  having 
suffered  a  shift  of  80—90 /.  Methylation.  of  the  phenolic  OH  slightly 
decreases  the  extinction  at  980  /  in  both  series,  but  the  1300  f  max.  is 
probably  unaffected.  The  980  /  band  due  to  conjugation  affords  a 
clear  distinction  between  CHXHMe  and  allyl,  COCHMe*OH  and 
OHCOMe,  or  CHO  and  CHyOH,  R.  S.  C. 

Dependence  of  fluorescence  efficiency  of  solutions  on  the  wave** 
length  o!  the  exciting  light.  S.  S.  Solomin  (CompL  rend.  Acad .  Sci . 
U.R.S.S.,  1941,  31,  742 — 7 46) .—V avllo v *s  rule  that  the  quantum 
efficiency  of  fluorescence  is  const,  up  to  a  crit.  A,  and  then  falls  off 
rapidly  to  zero,  has  been  verified  experimentally  for  14  org,  sub¬ 
stances.  A.  J.  M.  ’ 

Effect  of  naphthacene  on  the  fluorescence  of  hydrocarbons.  J.  A. 

Miller  and  C.  A.  Baumann  (Cancer  Res.,  1943,  3,  217—222).— 
Details  are  given  for  the  purification  of  carcinogenic  and  related 
hydrocarbons,  for  the  quant,  determination  of  fluorescence  in  liquid 
solution,  and  for  the  photography  of  the  fluorescence  spectra  of  these 
hydrocarbons  in  solution  and  in  the  solid  state.  0*1  %  solid  solutions 
of  naphthacene  (I)  in  3  :  4-benzpyrene  (II),  20-methylcholanthrene, 
9  :  10-dimethyl- 1  :  2-benzanthracene,  1  :  2-benzanthracene,  or  in 
anthracene  show  fluorescence  bands,  which  differ  from  those  of  either 
component  and  appear  to  be  characteristic  of  the  fluorescence  of  (I) 
in  solid  hydrocarbon  solutions.  The  solid  hydrocarbons  and  their 
solid  solutions  with  (I)  lose  their  ability  to  fluoresce  on  fusion  in  air 
or  in  vac.  and  regain  it  on  resolidification.  (II),  when  heated  in 
liquid  solution  to  its  m.p.,  retains  its  fluorescence.  (I)  does  not 
inhibit  the  fluorescence  of  liquid  solutions  of  the  hydrocarbons. 

F.  L.  W. 

Factors  that  alter  the  fluorescence  of  certain  carcinogens.  J.  A. 
Miller  and  C.  A.  Baumann  (Cancer  Res.,  1943,  3,  223—229), — The 
intensity  of  fluorescence  in  solution  has  been  measured  for  7  hydro¬ 
carbons  in  37  solvents.  In  most  solvents  fluorescence  increases 
progressively  *  In  the  order  :  naphthacene,  1:2:5:  6-dibenz¬ 
anthracene  (I),  1  :  2-benzanthracene,  anthracene,  9  :  10-dimethyl- 
1  :  2-benzanthracene,  20-methylcholanthrene,  3  :  4-benzpyrene. 
Fluorescence  is  most  intense  in  tetrahydrofurfuryl  alcohol,  CSHSN, 
OH*[CHJyOMe,  and  dioxan ;  it  is  low  in  the  lower  alkanes,  and  zero 
in  CS2  or  NH2Ph.  The  fluorescence  of  these  hydrocarbons,  with  the 
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exception  of  (I),  is  partly  destroyed  in  solution  by  prolonged  exposure 
to  ultra-violet.  Each  hydrocarbon  is  stable  to  refluxing  in  10% 
alcoholic  KOH  for  1  hr.  The  most  potent  inhibitor  of  fluorescence 
is  G(N02)4.  The  inhibition  is  irreversible.  The  fluorescence  of  the 
unsaponifiable  matter  of  mouse  tissue  is  measured  in  ^8  solvents. 
The  fluorescence  is  very  weak  as  compared  with  that  of  the  hydro¬ 
carbons  and  does  not  vary  greatly  with  solvent.  In  mixtures  it  is 
strictly  additive  to  the  hydrocarbon  fluorescence.  F.  L.  W, 

Method  for  determining  depolarisation  factors  in  Raman  spectra* 

■ — See  C.,  1944,  Part  1. 

Normal  vibrations  and  structure  of  germanium  hydride*  K. 
Schafer  and  J.  M,  Gonzalez  Barredo  (Anal,  f(s .  quint.,  1943,  39, 
297 — 305). — The  Raman  spectrum  of  GeH4  confirms  its  tetrahedral 
structure.  Calc,  force  consts.  correspond  with  an  intermediate  mol. 
model,  F.  R.  G. 

Raman  spectrum  of  O-methylLourea  hydrochloride*  J*  T.  Edsall 
(J.  Amer.  Chem.  Soc.,  1943,  65,  1814 — 1815). — The  Raman  spectrum 
of  OMe*C(NHz)  3+Cl~  in  H20  is  essentially  the  spectrum  of  the  cation, 
which  is  similar  to  the  methylguanidinium  ion.  W,  R,  A. 

Molecular  complexity  of  some  gases  in  the  high-frequency  dis¬ 
charge*  H.  O.  McMahon  and  M.  J.  Marshall  (Trans,  Eleclrochem. 
Soc,,  1943,  84,  Preprint  24,  255 — 266) , — An  equation  is  obtained 
giving  the  .degree  of  dissociation  of  a  gas  when  subjected  to  a  high- 
frequency  discharge,  as  a  function  of  the  temp,  gradient  of  the 
fractional  increase  of  pressure  (p)  caused  by  the  discharge,  corn  for 
the  effect  of  temp,  on  the  thermal  conductivity  of  the  gas.  The 
increase  of  p  was  determined  for  Ha,  A,  and  H2~~A  mixtures  on 
passage  of  a  discharge  at  various  temp.  Results  indicate  that  H2 
is  <0*5%  dissociated.  In  a  H3-A  mixture  containing  46*8%  of 
H,,  2*6%  of  the  H,  is  dissociated,  and  in  a  mixture  containing 
?‘2%  of  Hs,  76%  is  dissociated.  N,  and  Os,  present  as  impurities 
m  the  A,  are  almost  completely  dissociated  by  the  discharge.  The 
dissociation  of  a  polyat.  gas  mixedwvith  A  increases  with  decrease  in 
its  concn.  in  the  mixture.  The  instantaneous  increase  of  p  observed 
when  the  discharge  is  passed  through  a  gas  is  largely  due  to  the  heat-' 
ing  of  the  gas,  A.  J.  M. 

Hyp  ere  o  negation  in  methylbutadienes  as  shown  by  dipole 
moments,  N.  B.  Hannay  and  C.  P,  Smyth  (/,  Amer .  Chem.  Soc., 
1943,  65,  1931—1934). — Vais,  of  p  are  given  for  butadiene  0, 
a-  (trans)  0*68,  and  j8-methyl-  0*38,  and  j9y~dimethyl-butadiene  (I) 
0*52  d.  Mols.  of  (I)  are  predominantly  in  a  cis- form  with  respect  to 
the  central  C-C  linking.  The  vals.  support  hyperconjugation. 

W.  R.  A. 

Dipole  moments  of  the  chief  constituents  of  lac  and  rosin.  G.  N. 
Bhattacharya  (Indian  J.  Physics ,  1943,  17,  153— 161) Dipole 
moments  found  for  abietic  acid,  soft  lac  resin,  and  pure  lac  resin, 
in  dil.  dioxan  solutions  at  25°,  are  1  *35,  4*61,  and  7*45  d.,  respectively. 

L.  J.  j. 

Effect  of  various  organic  radicals  on  the  atomic  refractivities  of 
the  halogens,  w.  K.  Plucknett  {Iowa  State  Coll .  J.  Sci 1943,  18, 
77 — 79). — Vais,  of  b.p.  or  m.p.,  p30,  and  at.  dispersion 

are  recorded  for  C6H6l  PhMe,  PhX,  £-C9H4MeX,  PhNOs,  BzCl, 
BzBr,  n-C7Hl5,  M-C*H16Br,  m-C7H15I,  and  solutions  (mol.  fractions 
0*2  and  0*4)  of  PhNO,  and  a-  and  i«-C6H4X*NOa  in  dioxan  (X  =*  Cl, 
Br,  I).  The  at.  refractivity  of  the  halogen  decreases  in  the  following 
order  of  attached  groups  :  Bz,  £-C8H4Me,  Ph,  «-C-.H15.  No  cor¬ 
relation  is  observed  between  at.  refractivity  and  electron-sharing 
capacity,  electronegativity,  mol.  wt.,  or  reactivity ;  at.  refraction 
is  attributed  to  a  complex  combination  of  forces.  A.  J.  E.  W. 

Molecular  arrangement  in  high -polymeric  substances.  Optical 
double  refraction,  chemical  structure,  and  orientation  in  substances 
with  felted  and  netted  molecules*  F.  H.  Muller  (Angew.  Chem.,  1940, 
58,  425“— 428).— Optical  anisotropy  arises  when  the  random  arrange¬ 
ment  of  mols.  is  modified,  e.g.,  by  application  of  an  electric  field 
(Kerr  effect).  High-polymeric  substances  become  double-refracting 
when  subjected  to  mechanical  deformation.  The  double  refraction 
is  related  to  the  relative  extension  and  the  polarisabilities  of  the 
monomer.  Proportionality  between  the  tension  in  stretched 
materials  and  the  double  refraction  is  deduced,  and  confirmed 
experimentally  for  polystyrene  and  polyvinyl  chloride.  Branching 
and  netting  of  chains  does  not  substantially  alter  the  results.  The 
relations  do  not  hold  if  crystallites  or  micelles  are  present  _  or  are 
formed  on  stretching.  The  significance  of  double  refraction  as  a 
measure  of  mol.  arrangement  in  practical  problems  is  indicated. 

R.  H.  F. 

Absorption  of  light  by  small  drops  of  water*  R.  Ruedy  (Canad. 
J>  Res.,  1943,  21,  A,  79 — 88). — The  effect  of  drop  size  on  the  ex¬ 
tinction  coeff.  (k)  of  H20  particles  in  and  near  spectral  regions  of 
strong  absorption  is  calc,  by  means  of  Mie's  theory,  k  is  <  the  vaL 
for  perfectly  transparent  particles  when  A  is  <  the  radius  of  the 
particles,  the  change  in  k  being  >  10%,  and  negligible  when  A  is  <1  p.. 
The  main  features  of  the  scattering  are  unchanged  by  absorption. 

L.  J.  J. 

Valency-force  model  and  dissociation  of  polyatomic  molecules, 

M.  Wefarii  and  G.  Milazzo  (Helv.  Chim .  Acta,  1943,  26,  1025—1033). 
— Differences  between  the  bond  energies  for  individual  linkings  and 

B  2  (A.,  i.) 


the  dissociation  energies  for  triat.  mols.  are  due  to  electron  shifts. 
Under  suitable  conditions,  vals.  for  the  bond  energy  and  the  elastic 
const,  for  a  particular  linking  in  one  mol.  may  be  assigned  to  the 
corresponding  linking  in  another  mol.  The  dissociation  energies 
for  the  splitting-off  of  the  heavier  halogen  atom  (from  fluorescence 
spectra)  for  HgCIBr  and  HgBrI  are  69*6  and  63*5  kg.-cal.  per  g.-mol. 

F.  J.  G. 

Momentum  distribution  in  molecular  systems,  VII.  Momentum 
distribution  and  shape  of  the  Compton  line  for  Li2  and  N2*  W.  E. 

Duncanson  {Proc.  Camb.  Phil .  Soc.,  1943,  39,  180— 188).— -For  Li2 
the  radial  momentum  distribution  and  the  Compton  profile  are 
calc.,  using  three  types  of  wave-function.  For  Nt  the  wave- 
function  used  is  of  the  Fock  type,  with  exponents  slightly  different 
from  Slater's.  There  is  a  considerable  discrepancy  between  theory 
and  experiment  for  the  Compton  profile  for  N„  possibly  due  in  part 
to  the  inexact  wave-function  and  in  part  to  uncertainties  in  the 
experimental  results.  (Cf.  A.,  1942,  I,  134.)  H.  J.  W. 

Definition  of  surface  tension*— See  A.,  1943,  I,  303* 

Contact  angles*— See  A.,  1943,  I,  303. 

Relation  between  surface  tension  and  vapour  pressure  of  liquids,— 

See  A.,  1943,  I,  304, 

Surface  tension  of  oils  containing  dissolved  gases, — See  B„  1944, 
I,  10. 

III.— CRYSTAL  STRUCTURE. 

Diffraction  of  X-rays  by  binary  alloys,  R.  Smoltichowski  (Physical 
Rev.,  1943,  [ii],  64,  267 — 258) . — Mathematical,  N.  M.  B. 

Width  of  X-ray  diffraction  lines  from  cold- worked  tungsten  and 
a~brass.  C.  S.  Smith  and  E.  E.  Stickley  (Physical  Rev.,  1943,  [ii], 
64,  191 — 198). — Measurements  as  a  function  of  Bragg  angle  and 
X-ray  A  agree  with  the  micro-stress  theory  of  broadening.  In 
a-brass,  but  not  in  W,  the  line  width  depends  in  a  systematic  manner 
on  crystallographic  direction.  Observations  are  explained  on  the 
elastic  properties  of  the  materials.  —  N.  M.  B. 

Relation  between  the  external  form  of  sucrose  crystals,  homo¬ 
geneity*  and  supersaturation,  N.  N.  Scheftal  ( Compt .  rend.  Acad. 
Sci.  U.R.S.S.,  1941,  31,  33 — 36). — Experiments  on  the  growth  of 
sucrose  crystals  from  pure  solution  are  described.  The  close  relation¬ 
ship  between  the  external  form  of  the  crystals  and  their  homogeneity, 
and  the  dependence  of  these  properties  on  very  small  changes  in 
concn.  in  the  neighbourhood  of  saturation,  are  detailed. 

L.  S.  T. 

Arrangement  of  double  molecules  on  a  lattice.  5.  K.  Kao  and 

T.  S.  Chang  (Trans.  Faraday  Soc.,  1943,  39,  288 — 294) . — Mathe¬ 
matical.  The  validity  of  the  approx,  formula  obtained  previously 
(A.,  1939,  I,  315)  is  investigated.  F.  L.  U. 

Crystal  structure  of  Pb304  and  SnPb204.  A.  Bystrom  and  A. 
Westgren  (Arhiv  Kemi,  Min.,  GeoL,  1943,  16,  B,  No.  14.  7  pp.).— 
Pb304  is  tetragonal  with  a  8*80,  c  6*56  A.,  agreeing  with  Straumanis 
(A.,  1943,  I,  83),  There  are  4  Pb304  mols.  in  the  unit  cell.  The 
structure  corresponds  with  that  of  antimonites  such  as  Zn5b204. 
SnPb204,  the  only  compound  of  this  type  that  could  be  obtained, 
has  a  8*72,  c  6*30  a.  A.  J.  M. 

Crystal  structure  of  AlsCuMg.  H.  Berlitz  and  A.  Westgren  (A rkiv 
Kemi ,  Min.,  GeoL,  1943,  18,  B,  Ho.  13,  5  pp.).— The  crystals  are 
orthorhombic  with  a  4*00,  b  9*23,  c  7*14  a.  ;  16  atoms  per  unit  cell. 

A.  f.  M. 

Structure  of  rhombic  thallous  nitrate.  L.  Rivoir  and  M.  Abbad 
(Anal.  /is.  quint.,  1943,  39,  306— 331).— Rhombic  T1N03  probably 
belongs  to  the  crystal  class  Z5|  having  a  6*17,  b  12*27,  c  3*98  a.,  4 
mols.  per  cell.  F.  R.  G. 

Structure  of  martensite.  H.  Lipson  and  (Miss)  A.  M.  B.  Parker 
(Iron  and  Steel  Inst.,  Nov.  1943,  Advance  copy,  13  pp.). — Martensite 
may  be  considered  as  ferrite  supersaturated  with  G.  Measurements 
of  the  intensity  ratios  of  the  X-ray  line  doublets  given  by  the  tetra¬ 
gonal  structure  suggest  that  the  Fe  atoms  may  be  displaced  from  the 
corners  and  centres  of  the  unit  cell  by  different  amounts  in  different 
parts  of  the  same  crystal.  As  a  consequence,  sufficient  of  the 
octahedral  interstices  are  enlarged  to  accommodate  the  C  atoms, 

J.  C:  C. 

X-Ray  diffraction  of  sodium  laurate*  palmitate,  and  stearate  at 
room  temperature.  J.  W.  McBain,  O.  E.  A.  Boldatm,  and  S.  Ross 
(J.  Amer .  Chem.  Soc.,  1943,  65,  1873— 1876).— Fibre  and  powder 
photographs  of  Na  lauratc,  palmitate,  and  stearate  confirm  the  unit 
cell  of  jS-monoclimc  soap  and  give  the  unit  cell  for  a  ##  hydrated 
y-form  ”  of  monoclinic  soap  at  room  temp,  a-,  p-t  and  y-forms  differ 
primarily  in  long  spacings  and  to  a  smaller  extent  in  lines  correspond¬ 
ing  with  side  spacings.  In  the  powder  diagram  the  strongest 
characteristic  /Mine  corresponds  with  djn  —  4-28  a.,  whereas  that 
of  the  y-phase  is  djn  —  4*00  a.  W.  R.  A. 

Solid  soap  phases*— See  A.,  1943,  I,  306. 

Crystal  structure  of  the  low-temperature  form  of  abietic  acid. 

H.  S.  Shdanov,  M.  J,  Lazarev,  and  N.  G.  Sevastianov  (Compt.  rend. 


31 


A  T _ tv  PWVWAT  P'ROPKRTTF^  DP  mTP^TANrP^ 

rtfjj,  Jj*  A  V  ft  A  JL  JL  A.  fcG*  JL  Vrf*1  JTJL  JLjj*1  J&u  JlAkc  JL  JlAkr  JI*,  JL  -»■--<?  JL  JLJ?  WJ  JL  JT3L  A  1  JLirl#  * 

p? 


32 


Acad.  Sci .  U.R.S.S.,  1941,  31,  787 — 788).— Abietic  acid  is  mono¬ 
clinic  and  has  a  11-7,  b  11-6,  c  14*1  A. ;  §  112° ;  V  1780  cu.  a.;  p 
1*132;  4  mols.  in  unit  cell ;  probable  space-group  C\.  A,  J.  M. 

Axial  lengths  of  phloroglucinol  dihydrate  crystals.  C.  R.  Bose  and 
R.  Sen  (Indian  J .  Physics,  1943,  17,  163— 166).— Rotation  and 
oscillation  AGradiograms  give  a  6*740,  b  8-090,  c  13*604  a.  Gonio- 
metric  measurements  give  a  :  b  :  c  =  0*8324  :  1  :  3*366.  p  = 
1*463.  L.  J.  J, 

Structure  of  rubber,— See  A.,  1943,  I,  306. 

Electron  diffraction  study  of  hydrogen  peroxide  and  hydrazine. 
P.  A.  Gigufere  and  V.  .Schomaker  (J,  Amer ,  Chem,  Soc 1943,  65, 
2025— 2029),— Diffraction  patterns  for  N2H4  show  no  evidence  for 
dimer isation  and  give  N — H  distance  as  1*04  —  0*06  a.  and  angle 
H-N-H  as  108 ±10°*  F or  H2Ga  a  new  Pyrex  nozzle  is  used; 
decomp,  at  ^146°  is  inhibited  by  small  quantities  of  MaPOg  solution ; 
the  O—O  distance  is  T47±0*G2  a.  W.  R.  A. 

Visual  investigation  of  glycogen  molecules.  E.  Husemann  and 
H.  Euska  (J.  pr .  Chem.,  1940,  [ii],  156,  1 — 10). — Two  specimens  of 
glycogen*  mol.  wts,  1*6  X  10®  and  6-5  X  104,  have  been  investigated 
with  the  electron  microscope.  The  mol.  is  spherical,  confirming  the 
evidence  of  measurements  of  iy  anfl  w  and  explaining  the  form  of  the 
evaporation  figures.  Mol.  diameter  calc,  from  the  mol.  wt.  agrees 
well  with  the  photographic  val.  W.  R.  A. 

IV.— PHYSICAL  PROPERTIES  OF  SUBSTANCES. 

Physical  constants  of  butadiene  and  styrene.  C.  A.  Wood  and 
C.  F.  Higgins  ( Petrol .  Refiner ,  1943,  22,  87— 88).— A  review. 

R.  B.  C. 

Molecular  concept  in  micro-  and  macro-molecular  chemistry.  H. 

Staudinger  (J.  pr.  Chem.,  .1940,  [ii],  156,  11—26). — A  review. 
“  Physical JJ  and  11  chemical  ”  mols.  are  defined,  and  discussed  with 
particular  reference  to  colloidal  and  macromol.  substances. 

W.  R.  A. 

Macromolecular  structure  of  lichenin,  H.  Staudinger  and  B. 
Lantzsch  {/.  pr.  Chem.,  1940,  [ii],  156,  66— 96).— ij,  w,  and  [a]J>°  of 
lichenin  (I),  its  acetates  (II),  and  nitrates  have  been  determined  in 
various  solvents.  Mol.  wts.,  ijt v,  and  Km  consts.  have  been  calc. 
Mol.  wt.  determinations  on  the  original  (I)  and  on  that  recovered 
from  (II)  by  hydrolysis  prove  that  lichenin  is  macromol.  and  not 
colloidal.  Vais,  of  Km  are  consistent  with  an  elongated  mol.,  some¬ 
what  shorter  than  a  cellulose  mol.  of  the  same  degree  of  polymeris¬ 
ation.  Whether  branching  or  twisting  of  the  mol.  causes  this  short¬ 
ening  cannot  be  decided;  W.  R.  A. 

Determinatioa  of  mol.  w is.  by  dialysis —See  A.,  1943,  I,  304, 

Thermal  and  electrical  conductivities  of  tungsten  and  tantalum. 

(Miss)  M*  Cox  (Physical  Rev.,  1943,  [ii],  64,  241 — 247). — Since  avail¬ 
able  data  are  exiguous  and  conflicting,  an  investigation  was  made  of 
the  variation  with  temp  of  the  resistance,  thermal  conductivity,  and 
Wiedemann-Franz  ratio  of  pure  W  and  Ta  wires  at  77 — 373°  k. 
A  method  of  calculating  the  thermal  conductivity  from  the  resistance 
at  zero  power-input  and  the  slope  of  the  resistance-power-input 
curve  is  developed.  Limitations  of  the  method  lead  to  inconclusive 
results.  An  anomaly  in  the  variation  with  temp,  of  the  resistance 
of  Ta  was  observed,  N.  M.  B. 

Critical  fields  of  superconductive  vanadium.  N.  E.  Alexeevski 
(Compt  rend.  Acad.  Sci.  U.R.S.S. .  1941,  31,  327— 328).— V  shows 
very  high  vals.  for  the  crit.  field,  dH/dT  =  2400  Gauss  per  degree, 
a  val.  which  is  that  for  any  other  superconductive  metal.  The 
crit.  temp,  obtained  by  extrapolation  is  4*73°  k.,  which  is  somewhat 
>  the  val.  obtained  by  Meissner  et  al.  (A.,  1934/  246).  A.  J.  M. 

Properties  of  low-reflexion  films  produced  by  the  action  of  hydro¬ 
fluoric  acid  vapour.  F.  H.  Nicoll  and  F.  E.  Williams  (J.  Opt.  Soc . 
Amer.,  1943,  33,  434— 435).— Glass  exposed  to  vapour  from  dil. 
HF  is  covered  with  a  white  deposit,  which  is  sol.  in  HaO,  When 
this  is  removed,  a  hard,  insol. ,  low-reflexion  film  remains.  Such 
films  are  produced  only  in  a  relatively  narrow  concn.  range,  and 
consist  of  skeletonised  SiO,.  The  method  can  be  used  with  any  type 
of  glass,  and  produces  a  film  which  is  more  durable  than  the  best 
evaporated  films.  The  film  is  highly  resistant  to  abrasion,  and  the 
very  low  scattering  makes  it  useful  where  good  transmission  is" 
required  (cf.  C,  1944,  Part  1).  A.  J.  M. 

Heat  of  formation  of  iron  disulphide —See  A.,  1943,  I,  308. 

Thermal  properties  of  isopentane.  J.  G.  Aston  (/.  Amer ,  Chem . 
Soc.t  1943,  65,  2041),— Anomalies  found  by  Guthrie  and  Huffmann 
(A.,  1943, 1,  253)  axe  attributed  to  inherent  differences  in  methods  of 
measurement,  W.  R.  A. 

Determination  of  thermal  and  calorific  properties  of  difluoromono- 
chloroethane,  L.  Riedel  (Z.  ges.  Kalie-Ind 1941,  48,  106—107; 
Chem.  Zenir 1942,  I,  738). — Determinations  of  the  sp.  vol.* of  the 
liquid  between  —79*6°  and  30*1°,  of  fee  equation  of  state  of  the 
vapour,  of  the  v.p.  curve,  and  of  the  sp,  heat  of  the  liquid  in  the 


saturated  state  were  made  on  pure  CMeFaCl,  and  the  enthalpy  and 
entropy  of  the  saturated  liquid  were  calc.  The  normal  b.p.  was 
calc,  as  —  9*21°.  The  heat  of  vaporisation  was  calc,  with  the 
aid  of  the  Clausius-Clapeyron  equation.  R.  B.  C. 

Physical  states  of  anhydrous  sodium  soaps.  W,  Gallay  and  1.  E. 
Puddington  (Canad.  J.  Res.,  1943,  21,  B,  202 — 210). — Cooling  curves 
for  Na  stearate  and  oleafe  show  for  the  former  a  unidimensional 
m.p.  at  70°,  a  phase  transition,  probably  due  to  melting  in  a  second 
direction  at  right  angles  to  the  mol.  axis,  at  —100°,  qnd  a  further 
transition  at  125—130°  leading  to  a  plastic  state  corresponding  to 
complete  two-dimensional  melting.  Th^  next  phase  change  is  at 
200°,  giving  the  liquid  crystal,  with  probable  disruption  of  the  polar 
linkages.  Only  the  latter  transition,  at  ^135°,  is  found  with  Na 
oleate.  *  L.  j.  J. 

Effect  of  certain  addition  agents  on  the  physical  states  of  sodium 
soaps,  W.  Gallay  and  I.  E.  Puddington  (Canad.  J.  Res.,  1943,  21, 
B,  21 1—218).— Non-polar  mineral  oils,  e.g.,  those  of  high  index, 
have  no  effect  on  the  density-temp,  curves  of  N a  stearate  and  oleate. 
Glycerol  and  polar  oils  of  low  y  index  have  no  effect  up  to  the  uni¬ 
dimensional  m.p,  at  70°  for  Na  stearate,  but  markedly  lower  transi¬ 
tion  points  and  m.p.  at  higher  temp.,  particularly  above  the  plas¬ 
ticity  points.  The  presence  of  free  alkali  does  not  influence  the 
effects.  L.  J.  J. 

PressurcHvolume-temperature  relations  of  ftS-dimethylbutane, 
W.  A.  Felsing  and  G.  M.  Watson  (J.  Amer.  Chem .  Soc*,  1940,  65, 
1889 — 1891). — p-v-Q  relations  of  EtBuy  are  determined  at  26° 
intervals  from  100°  to  275°  at  pressures  from  1  to  2  atm.  >  v.p.  to 
^366  atm.  Sp.  vols.  are  related  to  pressures  at  different  temp. 

W.  R.  A. 

Form  of  condensed  water  vapour  oa  metal  sprfaces  at  low  tem¬ 
peratures,  below  0°,  V.  A.  Bazikailo  (Compt.  rend .  Acad.  Sci . 
U.R.S.S.,  1941,  31,  333 — 334) . — -When  a  polished  metal  surface  is 
cooled  well  below  0°  in  an  atm.  containing  HgO  vapour,  drops  of 
H$Q  form  and  disappear  again  on  cooling  through  a  further  0*1 — 
0*2°.  At  lower  temp.  ( <  —  20°)  there  is  occasional  spontaneous 
formation  of  the  solid  from  the  liquid  phase,  though  this  occurs  only 
on  definite  small  areas  of  the  surface.  If  the  condensate  is  in  contact 
with  light  objects,  such  as  cotton  wool,  the  original  liquid  phase 
always  passes  into  the  solid.  A.  j.  M. 

Nomograph  of  Dittus-Boelter  equation,  C.  J.  Ryant,  jtm.  (Ind. 
Eng.  Chem.,  1943,  35,  1187— 1188) —A  nomograph  of  the  equation 
h  =  0'024:^(kjD)(Dupf7])Q‘z(iiC»ik)G  4  (h  =  coeff.  of  heat  transfer, 
k  —  thermal  conductivity,  D  =  characteristic  length  of  pipe  in 
which  turbulent  flow  is  occurring,  u  =  linear  velocity)  has  been 
constructed  and  is  reproduced.  C.  R.  H. 

Dynamic  viscosity  of  nitrogen.  W.  L.  Sibbitt,  G.  A.  Hawkins, 
and  H.  JL,  Solberg  (Trans.  Amer .  Soc ,  Meek.  Eng.,  1943,  65,  461— 
405),— A  Ni  capillary  118  ft.  long  was  used  in  the  investigation. 
Data  are  reported  for  45  calibration  tests  and  395  tests  on  N2  up  to 
1026  lb.  per  sq.*  in.  and  496°.  An  equation  which  expresses  the 
results  is  presented.  R.  B.  C. 

Viscosity  of  substances  in  liquid  and  gaseous  state.  Measurement 
of  viscosity  ol  liquid  nitrogen,  W.  Fritz  and  J.  Hennenhofer  (Z. 
ges.  KaUe-Ind 1942,  49,  41—46;  Chem.  Zenir.,  1942,  II,  1211). — 
The  relation  of  for  the  liquid  and  saturated  vapour  states  at  a  given 
temp,  can  be  expressed  by  the  same  curve  for  COa,  S02,  NH3,  and 
MeCl.  If  the  tj  is  known  for  one  state  it  can  be  calc,  approx,  from 
the  curve  for  the  other  state.  The  t?  of  liquid  N2  (96%  pure)  was 
determined  at  77*7°  k.  ;  the  val.  for  the  gaseous  state  determined 
from  the  curve  agrees  with  the  val.  determined  by  other  methods. 

R.  B.  C. 

Size  of  gss  bubbles,  I,  Evolution  from  a  single  capillary.  13. 
Evolution  from  filter-plates,  A.  Gnyer  and  E.  Peterhans  (Helv. 
Chim .  Acta ,  1943,  26,  1699—1167,  1167—1113).—!.  The  diameter 
(D)  of  gas  bubbles  from  a  single  capillary  in  various  liquids  depends 
chiefly  on  rj  for  the  liquid,  y,  and  the  diameter  (d)  of  the  capillary, 
according  to  D  —  [Kxy  +  Kt  log  t)  +  AT3]d1/3,  where  the  consts.  Klt 
Kt,  and  Kz  have  empirical  vals.  6*612,  6*67,  and  1*90,  respectively. 

II.  The  diameter  {, D )  of  gas  bubbles  from  filter-plates  in  various 
liquids  increases  with  increase  of  y,  streaming  velocity,  and  pore 
diameter.  With  increasing  ij,  D  first  falls  to  a  min,  and  then 
increases.  F.  J,  G. 

Gas -dynamical  contribution  to  the  evaluation  of  flame  experiments 
in  tubes.  G.  Damkohler  and  A.  Schmidt  (Z.  Elekirochem 1941,  47, 
5,47—667).— By  the  use  of  a  one-dimensional  treatment  of  streaming 
processes,  relations  are  obtained  between  pressure  (p),  sp.  vol., 
temp.,  mean  streaming  velocity,  and  position  along  the  tube  for  a 
gas  flowing  along  a  straight  tube.  These  are  derived  for  a  primary 
percussion  wave  in  front  of  a  piston  moving  with  const,  velocity 
(corresponding  with  a  flame  front  of  const,  velocity),  the  reflexion 
of  the  wave  from  a  rigid  wall,  the  wave  at  the  open  end  of  a  tube, 
and  in  the  wave  front  of  an  accelerating  piston  (corresponding  with 
an  accelerating  flame).  Curves  of  p,  temp.,  and  d  changes  with 
distance,  for  known  flame  or  percussion  wave  velocities,  and  for 
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various  vals.  of  the  isentxopic  exponent,  are  given,  and  can  be  used 
in  the  evaluation  of  flame  or  schlieren  photographs.  J.  H.  Ba. 

Viscosity  and  working  properties  of  glass.— See  B.,  1944,  I,  23. 

V. — SOLUTIONS,  DISPERSIONS,  AND  MIXTURES. 

Ultrasonic  wave  velocity  in  aqueous  mixtures  o!  some  organic 
liquids.  I,  G.  Michailov  (Compt.  rend,  Acad .  Sci.  U.R.S.S.,  1941, 
31,  324—326). — The  velocity  of  ultrasonic  waves  in  aq,  solutions 
of  MeOH,  EtOH,  COMe2,  AcGH,  and  CaHsN,  and  in  NH2Ph-AcOH 
mixtures  has  been  determined.  Aq.  solutions  of  MeOH,  EtOH,  and 
COMe2  fall  into  one  class,  in  which  d  varies  almost  linearly  with 
concn.  and  the  velocity  of  sound  is  a  max.  at  ~3Q%  concn.  for  all 
these  solutions.  The  max  tj  also  occurs  for  these  solutions  in  the 
range  40—50%.  AcOH-H20  has  a  max.  d  and  7)  at  a  concn.  of 
80%,  and  max.  velocity  of  sound  at  20%.  For  C6HKN-H20,  max. 
velocity  occurs  at  60%,  and  coincides  approx,  with  max.  d  and  ij. 
For  NH2Ph-AcOH  there  is  a  max.  d  at  70%,  and  max.  at  60%, 
but  no  velocity  max.  A.  J.  M. 

Ultrasonic  wave  velocity  in  formic  acid- water  mixtures*  I.  G. 
Michailov  {Compt,  rend .  Acad.  Sci .  U.R.S.S.,  1941,  31,  560—662). 
—At  concns.  of  1  mol.  HC02H  to  1  mol.  HzO,  and  1  mol.  HCOaH  to 
2  mols.  H„0,  there  are  definite  changes  in  ultrasonic  velocity,  the 
effect  being  greater  for  the  first  mixture  than  for  the  second.  Similar 
changes  in  d,  y,  and  other  properties  have  also  been  observed  at 
these  concns.  The  velocity-eoncn.  curve  shows  a  max.  at  a  concn. 
of.  -20%  HC02H.  A.  J.  M. 

Dependence  of  fluorescence  efficiency  o!  solutions  on  the  wave« 
length  of  exciting  light.— See  A.,  1944,  I,  28. 

Kinetics  of  recrystallisation  process*  K.  S.  Lialikov  {Compt.  rend . 
Acad .  Sci.  U.R.S.S.,  1941,  31,  585—587). — The  applicability  of 
Smoluchowsky's  equation  to  reprystallisation  under  conditions 
eliminating  coagulation  has  been  investigated.  Four  series  of  NH3 
photographic  <  emulsions  were  used,  the  recrystallisation  of  AgBr 
being  determined  for  different  solubilities,  various  concns.  of  KBr 
being  present.  Smoluchowsky's  equation  holds  approx.,  the  dis¬ 
crepancy  being  ascribed  to  the  presence  of  different  quantities  of 
complex  compounds.  A.  J.  M. 

Molal  depression  constant  for  camphor,  W.  B.  Meldrum,  L.  P. 
Saxer,  and  T.  O.  Jones  {J.  Amer.  Client.  Soc 1943,  65,  2023 — 2025). 
—The  val.  of  K  for  camphor  has  been  determined  using  different 
concns.  of  C10H8,  £-C6H4PhBr,  CH2Ph*C02H,  and  NPhEtAc.  At 
>0*2m.  K  has  a  const,  val.  of  39-7°  per  kg.,  but  at  <0-2m.  K 
increases  with  decreasing  concn.  to  a  max.  of  60°.  W.  R.  A. 

Vapour  pressure  of  metals,  I.  Vapour  pressure  of  magnesium 
over  aluminium-magnesium  alloys,  n.  Vapour  pressure  of  zinc 
over  aluminium-zinc  alloys,  A.  Schneider  and  E.  K.  Stoll  (Z. 
Elektrochem.,  1941,  47,  519—— 526,  527— -636).— —I,  The  v.p.  of  Mg 
over  a  series  of  Al-Mg  alloys  was  determined  at  600-850°  by  the 
transpiration  method  using  electrolytic  H2  as  carrier  gas.  The 
results  were  combined  with  those  of  Eucken  (A.,  1936,  418)  to 
extend  the  range  down  to  544°.  Heats  of  vaporisation  (A)  were 
calc,  from  the  Clausius-Clapeyron  equation.  The  partial  molar 
heats  of  mixing  at  719°  were  obtained  from  the  vals.  of  AttUo/  —  AMg, 
Also  calc,  were  the  Mg-activities  in  the  alloys  and  the  corresponding 
vals.  of  —AG.  The  departure  from  ideal  is  less  at  higher  temp. 

II.  The  v.p.  of  Zn  over  a  series  of  Al-Zn  alloys  was  determined 
by  Hargreaves8  method  (A.,  1939, 1,  314),  which  depends  on  making 
the  v.p.  of  Zn  over  the  alloy  equal  to  the  v.p.  of  pure  Zn  at  a  lower 
temp.  While  the  melt  remains  homogeneous,  the  graph  log  p-ljT 
is  a  straight  line.  Below  the  liquidus  line,  a  Zn-enriched  liquid  and 
a  solid  solution  are  obtained,  causing  an  increase  in  the  v.p.  of  Zn. 
Below  the  solidus  line,  log  p  again  lies  on  the  straight  line.  The 
partial  molar  heat  of  mixing  is  very  small  and  the  heat  of  vaporisation 
is  almost  independent  of  the  composition  of  the  alloy.  Zn-activities 
and  —  AG  vals.  were  calc,  for  two  temp.  The  results  indicate  that 
the  system  Al-Zn  behaves  as  a  mixture.  j.  R  H. 

Constitution  of  silver-magnesium  alloys  in*fbe  region  0—40  at.-% 
magnesium*  K.  W.  Andrews  and  W.  Hume-Rotherv  {J.  Inst. 
Metals,  1943,  69,  485— 493).— Thermal  analysis  and  A- ray  examin¬ 
ation  show  that  the  solubility  of  Mg  in  Ag  rises  from  26*5  at,-% 
at  300°  to  29*3  at,-%  at  the  eutectic  temp.  (759,3°)vwhile  the  phase 
IS" homogeneous  at  -40  at.-%  Mg  at  300°  and  35*5  at.-%  Mg  at 
759-3°.  The  eutectic  composition  is  33*4  at.-%  Mg.  Prolonged 
annealing  of  alloys  with  ~25  at.-%  Mg  appears  to  produce  a  super¬ 
lattice  structure.  A.  R,  P. 

Constitution  o!  mai^esium-manganese-zinc-aluminium  alloys  in 
the  range  0—5%  Mg,  0—2%  Mn,  and  0—8%  Zn.  IV*  Equilibrium 
diagram  below  400°,  A.  T.  Little,  G.  V.  Raynor,  and  W.  Hume- 
Rothery  (J.  Inst .  Metals ,  1943,  69,  467— 484).— The  Mg-Zn-Al 
system  from  the  Al-Zn  line  up  to  the  Al,MgaZna  (T)  point  has  been 
examined  by  thermal,  X-ray  and  micrographic  methods  at  temp, 
below  400”.  The  a/£a  +  T )  boundary  is  of  the  form  [Mg][Zn]  =  K 
where  K  varies  with  the  temp,  according  to  the  expression 


d  log  K/dB  —  QjRQ2  (I?  is  abs.  temp.).  In  alloys  with  >^60%  Zn 
and  low  Mg  {a  +  MgZnfi)  and  MgZnE  fields  exist  but  MgZns  is  never 
formed  u  nder  ordinary  annealing  conditions  in  alloys  richer  in  Al.  The 
decomp,  of  the  binary  a-Al-Zn  solid  solution  into  two  face-centred 
cubic  structures  of  different  compositions  introduces  complications 
into  the  ternary  system,  some  of  which  are  described  with  reference 
to  diagrams.  Introduction  of  Mn  into  the  ternary  alloys  results  in 
the  formation  of  MnAl*  which  is  practically  insol.  in  Mg-Zn-Al 
alloys  below  400° ;  the  equilibria  in  the  quaternary  system  can  there¬ 
fore  be  calc,  from  those  in  the  ternary  by  deducting  the  Al  combined 
with  Mn  and  treating  the  remainder  of  the  alloy  as  a  ternary 
Mg-Zn-Al  alloy.  A.  R*  P. 

The  iron-niekel  phase  diagram  by  magnetic  analysis  and  the 
effects  ©f  cold-work*  K.  Hoselitz  {Iron  and  Steel  Inst.,  Nov.,  1943, 
Advance  copy ,  13  pp.). — The  rate  of  approach  of  quenched  alloys  in 
the  Fe-Ni  system  towards  equilibrium  at  low  temp,  appears  to  be 
hastened  by  cold-work.  In  alloys  containing  29 — 35%  of  Ni,  this 
treatment  causes  the  original  single-phase  alloy  to  separate  into  two 
phases  which  are  readily  detected  by  measuring  the  force  exerted  on 
a  small  specimen  in  a  strong  inhomogeneous  magnetic  field.  Incon¬ 
clusive  results,  however,  were  obtained  when  cold-worked  samples 
were  annealed  at  ~500°.  J.  C.  C. 

Ionisation  constant  of  carbonic  acid  and  solubility  of  carbon  di¬ 
oxide  in  water  and  aqueous  salt  solutions  from  0°  to  50°*— See  A., 
1944,  I,  37. 

Solubility  of  deuterium  in  solid  nickel.  A.  Sieverts  and  W.  Danz 
(Z.  anorg.  ChetH .,  1941,  247,  131 — 134).— The  solubility  of  Da  in 
solid  Ni  at  200 — 1120°  has  been  determined.  It  is  somewhat  < 
that  of  Hs.  F.  J.  G. 

Solutions  o!  oxygen  in  metallic  titanium*  P.  Ehrlich  (Z.  anorg. 
Ghent. ,  1941,  247,  53— 64).— Ti  forms  solid  solutions  with  O  up  to 
the  pomposition  TiO0.42.  With  increasing  O  content,  a  increases 
to  2*96  a.  at  TiO0.a  and  then  remains  const.,  whereas  c  increases 
continuously  to  1*623  a.,  so  that  eja  approaches  the  ideal  val.  for 
hexagonal  close-packing.  At  the  same  time  p  increases  to  4*92  at 
TiO0,4.  The  O  atoms  occupy  the  octahedral  spaces  in  the  Ti 
lattice.  There  is  a  max*  of  v.p.  at  TiO0>2.  F.  J.  G. 

Solubilities  of  norma!  aliphatic  amides,  anilides,  and  ATV-diphenyl- 
amides,  A.  W.  Ralston,  C.  W.  Ho  err,  and  W*  O.  Pool  (J.  Org. 
Chem.,  1943,  8,  473 — 488).— The  solubilities  of  octo-,  deco-,  laur-, 
myrist-,  palmit-,  and  stear-amide,  and  of  the  anilides  and  NN- 
diphenylamides  of  decoic,  laurict  palmitic,  and  stearic  acid  have  been 
determined  in  CaH8,  cyclohexane  (I),  CC14,  EtOAc,  BuOAc,  COMe2, 
COMeEt,  MeOH,  95%  EtOH,  PrfOH,  BuaOH,  EtNOz,  and  MeCN. 
Unstable  modifications  of  deco-  and  laur-anilide  have  been  observed. 
The  absence  of  a  homologous  influence  in  the  amide  series  is  striking 
since  there  appears  to  be  no  orderly  arrangement  of  the  solubility 
graphs  of  these  compounds  in  the  less  polar  solvents.  In  the  three 
highly  polar  solvents,  EtNOs,  MeOH,  and  MeCN,  the  solubilities 
decrease  with  increasing  mol.  wt.  although  the  intervals  between 
the  curves  are  not  regular.  All  the  N’-substituted  derivatives  appear 
in  orderly  sequence  in  all  solvents.  The  solubility  curves  for  the 
iVW-diphenylamides  in  C6Ha  are  characteristic  of  compounds  which 
are  associated  in  solution,  in  that  the  concn.  is  practically  a  linear 
function  of  the  temp.  The  amides  and  anilides  exhibit  the  marked 
deviation  from  linearity  which  is  typical  of  the  solubility  curves  of 
long-chained  compounds  which  are  associated  in  solution.  Only 
in  C6H6  are  the  solubilities  of  all  the  AGV-diphenylamides  linear  with 
temp. ;  in  all  other  solvents  the  curves  of  the  higher  members  deviate 
from  linearity  and  in  the  most  polar  solvents  even  the  lower  mem¬ 
bers  of  the  series  give  irregular  solubility  curves.  The  general 
correlation  appears  between  the  solubilities  of  the  amides  and  the 
polarities  of  the  solvents.  Generally,  the  solubilities  of  a  given 
compound  at  a  given  temp,  are*  relatively  the  same  in  non-polar 
solvents  as  in  the  most  polar  solvents  investigated  whilst  the  solu¬ 
bilities  are  relatively  much  greater  in  the  solvents  of  intermediate 
polarity,  being  greatest  in  the  alcohols.  Even  in  solvents  of  the  same 
polarity,  e.g.  CaH„  and  (I),  there  is  at  70°  for  instance  as  much  as  25- 
to  50-fold  difference  in  the  solubilities  of  a  given  amide.  In  general, 
the  substituted  amides  behave  similarly  to  the  amides  with  respect 
to  the  polarities  of  the  solvents  except  that  the  solubilities  of  the 
AGV-diphenylamides  decrease  markedly  with  increased  polarity  of 
the  solvent.  None  of  the  structures  yet  proposed  for  the  amides 
and  their  derivatives  can  adequately  explain  the  anomalous  behaviour 
of  these  compounds*  All  the  proposed  theories  imply  a  semblance 
of  homology.  The  assumption  of  polymeride  formation  does  not 
in  itself  explain  the  anomalous  solubilities  of  octo  -  and  myrist- 
amide.  The  fact  that  the  Mi  substituent  of  the  anilides  precludes 
the  formation  of  polymerides  larger  than  dimerides  by  H-bonding 
does  not  explain  why  the  slopes  of  the  anilide  solubility  curves  are 
less  steep  and  break  more  sharply  in  dil.  solutions  than  do  those  of 
the  corresponding  amides.  There  is  no  present  explanation  of  the 
deviation  from  linearity  of  the  solubility  curves  of  the  AW-diphenyl- 
amides  if  it  is  assumed  that  NJV-disubstitution  prevents  association 
by  H-bonding.  H.  W. 
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Solubility  of  salts  and  salt  mixtures  in  water  at  temperatures 
above  100°,  UL  A.  Benrath  (Z.  anorg .  Chem.,  1941,  247*  147— 
160).— Solubility  data  at  high  temp,  are  recorded  for  MnCl2,  SrCl2? 
SrBr2,  BaBrs»  CdCl2,  and  CdRr2.  Transition  points  are  indicated 
as  follows :  MnCl2,2H20  MnCla,H.O,  198°;  MnCl„HaO  ^ 
MnCl*  362°;  SrCL,2H„0  ^  SrQ2,H20,  230°;  SrCl2,H20  ^  SrCl2, 
320°;  SrBra,6HaoV*  SrBraiH.Of  88*62°;  SrBrE,H20  ^  SrBra,  345°; 
BaBr2,H2O^BaBr2,  360°;  CdQa,H20  ^  CdCl,f  174°;  CdBr2,4H20 
^  CdBr2,  36°.  Fused  MnCla,  SrCla,  SrBr2,  and  BaBr2  are  completely 
miscible  with  H20.  F.  J.  G. 

Solubility  of  gold  and  silver  in  thioearbamide*  I.  N.  Plaksin  and 
M.  A.  Koshuchova  (Compt.  rend.  Acad.  Set.  U.R.S.S.,  1941,  31, 
671 — 674). — The  influence  of  acids,  alkalis,  and  oxidising  agents  on 
the  rate  of  dissolution  of  Au  and  Ag  in  aq.  CS(NH2)a  has  been  in¬ 
vestigated.  Deposition  of  S  on  the  metal  is  retarded  by  the  additipn 
of  FeClj,  which  also  accelerates  the  dissolution  of  the  metal.  Ag  is 
dissolved  more  quickly  than  Au,  W.  R.  A.a 

Diffusion  of  gases  into  solids  :  iron  oxide  and  iron  oxide-alumina. 
G.  Graue  and  H.  W.  Koch  (Ber.,  1940,  73,  [B],  984 — 995), — The 
no.  and/or  openness  of  the  capillaries  in  Fe303  is  measured  by 
incorporating  during  its  prep,  a  trace  ol  ThOa,  carrying  off  the 
emitted  emanation  in  a  stream  of  very  pure  N2,  and  measuring  the 
a-aetivity  in  an  electroscope  (cf.  Hahn,  A.,  1929,  737).  Fe(GH)3  is 
prepared  by  pptn.  from  the  nitrate  by  NH3  at  20°,  washed,  and  dried 
by  EtOH-Et20 ;  10%  of  Al{OH)s  may  be  incorporated ;  the  pro¬ 
ducts  are  radiographically  amorphous.  Subsequent  heating  de¬ 
creases  the  rate  of  evolution  of  emanation  from  Fe203-Al203  (10% 
of  AI303  in  this  and  other  cases) ;  from  ~500°  to  ^600°  the  decrease 
is  very  rapid ;  from  ^600°  to  ^850°  it  is  approx,  const. ;  thereafter 
a  rapid  rise  occurs.  The  decrease  is  due  to  orientation  of  the  mols. 
occurring  with  consequent  sealing  oil  of  the  capillaries.  With  Fe203 
the  changes  occur  —100°  earlier  (cf.  Gottc,  A.,  1938,  I,  412),  showing 
that  A1203  stabilises  the  condition  of  disorientation.  When  d  of 
powders  is  determined  by  immersion  in  a  liquid,  e.g.t  xylene,  the 
capillaries  remain  filled  with  air;  if  a  powder  is  introduced  into  a 
pyknometer  filled  with  air  containing  emanation,  the  capillaries  are 
filled  with  radioactive  air  and  measurement  of  the  activity  of  the  air 
in  the  pyknometer  gives  the  displacement  and  thus  another  val.  for 
d.  Differences  between  the  two  vals.  of  d  indicate  the  vol.  of  the 
capillaries,  d  of  Fe(OH)3  at  20°  is  2*3 ;  heating  at  250—1000° 
gradually  increases  d  to  5*1,  the  xylene  method  giving  regularly  a 
lower  val.  Long  heating  at  450°  gives  an  oxide  which  has  d  — 5- 1 
at  150 — 510°.  Sifnilar  measurements  for  Fea0a-Al303  show  rather 
longer  persistence  of  the  fine  pores^  When  Fe203  or  Fe203-Al203 
containing  emanation,  heated  to  const,  d  at  450°,  is  heated,  the  rate 
of  evolution  of  emanation  remains  const,  to  ~G20°  and  ~820°, 
respectively,  thereafter  rising  very  rapidly ;  this  rise  is  due  to  move¬ 
ment  of  mols.  temporarily  uniting  holes  in  the  solid ;  the  A1203  has 
the  same  effect  as  in  other  measurements.  Hahn's  capsule  method 
(A.,  1935,  32)  shows  a  similar  effect.  Diffusion  of  gas  into  Fe203, 
determined  by  emanation,  rises  rapidly  from  ~62CI°;  this  change 
occurs  at  higher  temp,  for  Fea03-Al203,  Adsorption  on  Fe203  falls 
rapidly  from  20°  to  ~150°,  becoming  thereafter  nearly  const.  Fe203 
and  Fe20?-Ala03  give  identical  X-ray  spectra,  indicating  that  the 
ALOs  “  dissolves  "  in  the  FesOs  lattice.  K.  S.  C. 

Electrification  and  luminescence  phenomena  accompanying  de» 
sorption  of  gases  from  metals,  J.  W.  McBain  and  C.  I,  Glassbrook 
(/.  Amer.  Chem .  Soc.,  1943,  05,  1908 — 1909). — When  H2,  02,  air, 
natural  gas,  or  HaO,  MeOH,  or  CC14  vapours  are  passed  over  cooling 
Pt  or  Ni,  previously  heated  to  1000—1500°  in  a  vac.,  the  escaping 
gases  become  electrified  and  can  cause  luminescence  on  the  walls  of  a 
Si02  tube.  The  effect  is  ascribed  to  electrified  ultramicioscopic 
particles  ejected  from  the  metal  by  sorption  and  desorption,  the 
luminescence  being  due  to  the  gaseous  ionisation  they  produce. 

W.  R.  A. 

Sorption  and  surface  area  in  silica  aerogel,  S.  S.  Kistler,  E.  A. 
Fischer  and  I.  R,  Freeman  (J.  Amer.  Chem.  Soc.,  1943,  05,  1909 — 
1919).— Sorption  of  vapours  of  HEQ,  CC14,  SiCl4i  and  CeH8  on  SiOa 
aero-  and  xero-gels  has  been  determined  at  various  temp.  The 
area  under  the  wt.  adsorbed-log  (p$fp)  curve  (fi  —  partial  v.p., 
pa  =  saturation  v.p.)  is  a  measure  of  the  total  surface  area  of  the  gel. 
Capillary  condensation,  for  non-aq.  liquids  on  Si02  gel,  may  account 
for  nearly  all  the  measured  adsorption.  Removal  of  H20  from  the 
gel  does  not  alter  the  form  of  the  adsorption  curve.  W.  R.  A. 

Absorption  of  nitrous  gases  by  silica  [and  alumina]  gel  and  by 
calcium  and  beryllium  hydroxides.  E.  Briner  and  E.  Lowy  (Helv. 
Chim.'  Acta,  1943,  20,  1054 — 1064). — Al(OH)3  gel  is  rather  less 
effective  than  SiOa  gel  for  the  reversible  absorption  of  dil.  nitrous 
gases.  Be  (OH)  2  has  a  slight  but  definite  effectiveness,  Ca(OH)a 
none.  F.  J.  G. 

Influence  of  sorption  on  electrical  conductivity  of  pulverised  sor» 

bents,— -See  A.,  1944,  I,  39. 

Gibbs’  formula  and  so-called  negative  adsorption,  J,  Palacios  and 
R.  Salcedo  (Anal.  fis.  qulm 1943,  39,  215—218).— An  approx, 
expression  y  —  yQ  =  ATc  is  deduced  for  dil.  solutions  (y  and  are 


the  surface  tensions  of  the  solution  and  solvent,  ^4  is  a  const.,  and  c 
the  concn.).  F.  R.  G. 

Surface  tension  of  Wisconsin  Lake  waters.  Y.  Hardman  (Trans. 
Wisconsin  Acad.  Sci 1941,  33,  395— 404),—— When  a  film  of  organ¬ 
isms  is  present  a  depression  of  the  surface  tension  of  the  H2t)  is 
found,  L.  G,  G.  W. 

Potential,  impedance,  and  rectification  in  membranes.  D,  E. 
Goldman  (/.  Gen.  Physiol ,  1943,  27,  37 — 60) . — Membranes  of 
collodion,  collodion-lecithin,  collodion-kephalin,  onion  cuticle,  and 
proteins  behave  as  parallel  resistance-capacity  combinations  when 
separating  solutions  of  electrolytes.  The  capacities  of  the  above 
membranes  vary  slightly  with  the  concn.  and  nature  of  the  solutions 
and  have  phase  angles  88—89°,  79-82°,  84—86°,  83--850,  65—75°, 
respectively.-  The  conductances  A  are  approx,  ce  those  'of  the 
solutions  but  arc  much  smaller  and,  like  the  dielectric  consts.,  are 
>  those  of  the  membrane  material  in  bulk.  In  general  A  varies 
with  current  but  the  capacity  is  independent  of  current.  Approx, 
vals.  for  the  membrane  potentials  V  indicate  a  linear  proportionality 
with  the  log  of  the  ratio  of  the  concns.  of  electrolyte  on  both  sides 
of  the  membrane.  The  amount  of  rectification  produced  by  the 
membranes  increases  with  V  rather  than  with  the  concn.  ratio  of  A. 
By  considering  the  presence  of  fixed  as  well  as  mobile  ions,  the  Planck 
derivation  of  liquid  junction  potential  is  extended  to  membranes,  and 
expressions  are  obtained  for  V  and  for  the  variation  of  A  with 
current.  The  calc,  vals,  show  qual.  agreement  with  experiment. 

J.  H.  B. 

Study  of 64  disjoining  action  ”  under  conditions  of  sorption  of  water 
vapour.  M.  V.  Tschapck  (Compt.  rend .  Acad.  Sci.  U.R.S.S. ,  1941, 
31,  588 — 590). — Tbe  "  disjoining  action  J '  is  the  process  by  which 
mutual  contact  of  dispersed  particles  is  prevented  by  the  dispersion 
medium.  The  swelling  of  cylinders  prepared  from  dispersed  quartz 
sand  and  kaolin,  when  exposed  to  H20  vapour,  was  determined. 
Even  in  the  vapour  phase,  the  dispersed  particles  come  in  contact 
through  the  sorbed  vapour.  The  disjoining  action  takes  place  at 
v.p.  at  which  capillary  condensation  is  improbable.  A.  J.  M. 

Unrolling  of  fibre  molecules  in  flowing  solutions.  W.  Kuhn  and 
H.  Kuhn  (Helv.  Chim.  Acta ,  1943,  20,  1394— 1465).— In  flowing 
liquids  fibre-type  mols.  of  high  polymerides  tend  to  unroll  and 
become  elongated  in  the  direction  of  flow.  The  effects  of  this 
behaviour  on  the  physical  properties  of  the  solution  are  discussed 
mathematically  and  relationships  are  developed  expressing  the 
streaming  double  refraction  and  viscosities  of  such  solutions  in  terms 
of  the  degree  of  polymerisation.  J.  W.  S. 

Charge  and  stability  ol  colloids.  EC,  Effect  ol  non-electrolytes* 

H.  P.  Yadava  (J.  Indian  Chem.  Soc,,  1943,  20,  110 — 114), — Addition 
of  MeOH  lowers  slightly  the  adsorption  of  Bae#  and  SO/'  ions  on 
As2S3  and  Fe(OH)3  sols,  respectively.  EtOH  in  low  concn.  causes 
an  increased  adsorption  but  this  effect  decreases  at  higher  [EtOH]. 
Agar-agar  and  gelatin  in  low  concns.  cause  a  slight  increase  in 
adsorption  but  higher  concns.  cause  a  slight  decrease.  MeOH 
causes  sensitisation  towards  pptn.,  whereas  the  other  materials 
have  a  stabilising  effect.  This  is  explained  as  due  to  complex 
formation  between  the  MeOH  and  the  sol.  J.  W,  S. 

Opacity  changes  in  gel-forming  mixtures  daring  setting*  II. 
Thorium  phosphate,  cerium  phosphate,  thorium  arsenate,  and 
stannic  phosphate  gels*  T.  V.  Desai  and  S.  Guruswamy  (Proc. 
Indian  Acad .  Sci.,  1943,  18,  A,  31—39;  cf.  Prasad  and  Gogate, 
A,,  1943,  I,  256). — Tli  and  Ce  phosphate  gels  give  an  exponential 
opacity-time  relation.  The  rate  of  change  of  opacity  is  increased 
by  HC1  and  decreased  by  non- electrolytes.  Final  opacity  vals. 
depend  on  the  concn.  of  the  constituents  of  the  gel-forming  mixture. 

L.  J.  J. 

Structure  development  in  rubber  sols  under  the  action  of  active 
fillers,  P.  Rebinder,  G.  A.  Ab,  and  S.  J.  Veiler  (Compt.  rend.  Acad. 
Sci.  U.R.S.S.,  1941,  31,  444 — 447). — In  presence  of  active  Si02,  sols 
of  Ha-butadiene  rubber  {10—11%  in  PhMe)  develop  a  continuous 
structure.  Even  with  [SiOJ  =  0*76%  there  is  an  appreciable 
increase  in  yield  val.  and  anomalous  tj.  Inactive  fillers  (ground 
CaC03,  marshaiiite,  orthoclase)  have  no  structure-forming  properties. 
It  is  possible  that  besides  transferring  the  rubber  into  the  film-like 
state  of  solvate  films,  active  filler  particles  act  as  centres  for  con¬ 
tinuous  structure  formation  by  orienting  polymer  chains  under  the 
action  of  the  adsorption  field  of  the  particles.  Presence  of  H20  in 
the  SiO„  inhibits  structure  formation.  Structure  formation  also 
occurs  in  sols  prepared  in  light  petroleum  and  CHC13.  C.  R.  H. 

Fine  structure  of  cellulose  fibres.  H.  Staudinger  (Z.  Elektrockem., 
1941,  47,  637— 638).— A  reply  to  Meyer  (A.,  1943,  I,  300). 

s  F.  J.  G. 

Osmotic  pressure  and  viscosity  measurements  with  cellulose  acetate 
fractions*  A,  Bartovics  and  H.  Mark  (/.  Amer.  Chem,  Soc.,  1943, 
05,  1901 — 1905). — Vsp-  ( <0*5  vol-%)  and  tt  (<0*8  wt.-%)  of  cellul¬ 
ose  acetate  fractions  in  COMe2  and  GOMe2— MeOH  have  been 
determined.  The  equations  of  Flory  (A.,  1942,  I,  364}  and  Huggins 
(A.,  1939,  1,  318;  1943,  I,  58)  were  applicable  to  all  fractions,  with 
k*  =  0*70  and  p  =  0*43  In  COMea,  and  0-60  and  0*46  in  COMe8-MeOH. 
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In  the  equation  fij]  =  KMa  (M  —  mol.  vrt.,  [tj]  =  at  zero  concn., 
K  and  a  const.),  K  —  1-04  x  10~2,  a  =  0'67.  W.  R.  A. 

¥1.— KINETIC  THEORY.  THERMODYNAMICS. 

Calculation  ol  chemical  equilibria  and  its  recent  progress,  C.  G. 
Boissonnas  (Helv.  Ghim.  Acta,  1943,  26,  1383 — 1393). — The  calcul¬ 
ation  of  the  equilibrium  const,  of  a  reaction  at  any  temp,  and  of  the 
entropy  of  a  perfect  gas  is  discussed.  J.  W,  S. 

Statistical  mechanics  of  dimerisation  in  perfect  solutions,  G.  S. 
Rushbrook  ( Proc .  Camb.  Phil,  See,,  1943,  39,  202 — 204). — The  Gibbs 
free  energy  is  calc,  statistically  for  a  liquid  or  solid  binary  solution 
in  which  dimerisation  may  occur  in  the  solute.  H.  J.  W. 

Silver  thiosulphate  complexes  in  aqueous  solution,  O.  Schmitz- 
Dumont  and  E.  Schmitz  (Z.  anorg .  Ghent.,  1941,  247,  36 — 62). — • 
Measurements  on  concn.  cells  indicate  that  solutions  of  Ag2S203  in 
2M-NaaSa03  contain  the  complex  ion  [Ag{S2Oa)3]6_.  F.  J.  G. 

Ionisation  of  strong  electrolytes,  I.  General,  Nitric  acid,  O. 
Redlich  and  J.  Bigeleisen  (J.  Amer.  Chem.  Soc,,  1943,  65,  1883 — 
1887). — The  intensities  of  Raman  lines  of  HN03  solutions  have  been 
determined.  Comparison  of  the  data  with  those  for  NaN03  solu¬ 
tions  establishes  the  complete  ionisation  of  HN03 ;  thermodynamic 
ionisation  const,  21.  A  characteristic  Raman  spectrum  is  con¬ 
sidered  a  sufficient  criterion  of  the  existence  of  undissociated  mols. 
in  solution.  W.  R.  A. 

Dissociation  constants  o!  monobasic  acids,  H.  Extrapolation 
method,  HI,  Strengths  of  some  cyano-acids,  D.  J.  G.  Ives  and 
K.  Sames  (J.C.S.,  1943,  511—513,  513 — 515). — II.  Ives*  extrapol¬ 
ation  method  (A.,  1933,  780)  applies  accurately  to  conductivity 
measurements  free  from  systematic  errors,  and  is  of  val.  in  the 
determination  of  all  consts.  The  use  of  RzOH  as  standard  electrolyte 
is  recommended, 

III.  Vais,  of  K  X  105  for  cyanoacetic,  /Fcyanopropionic,  y-cy  ano¬ 
n-butyric,  eyefohexyl-  and  dimethyl-cyanoacetic,  and  trans- 1- 
cyanocyNohexane-2-carboxylic  acids,  measured  by  a  conductivity 
method  with  the  authors*  extrapolation  equation,  are  342,  10*2,  3*66, 
430,  380,  and  13*66,  respectively.  The  effect  of  *CN  as  substituent 
is  that  of  the  halogens,  which  is  shown  to  be  mainly  electrostatic. 
The  enhanced  effect  with  *CN  is  due  to  its  polarisability.  K  may  be 
related  with  the  dipole  moment  of  the  substituent,  provided  that  the 
effect  is  purely  inductive,  and  that  free  rotation  of  bonds  does  not 
interfere.  L.  J,  J. 


Ionisation  teonstant  of  carbonic  acid  in  water  and  the  solubility  of 
carbon  dioxide  in  water  and  aqueous  salt  solutions  from  0°  to  50°. 
H.  S.  Harned  and  R.  Davis,  jun.  (J.  Amer.  Chem.  Soc.,  1943,  65, 
2030 — 2037). — The  solubility  of  C02  in  H*0  and  aq.  NaCl  at  0—50° 
has  been  determined  by  analysing  the  solutions  used  in  cells  of  thp 
type  Pt-H2l  C02|NaHC03  (tn1),  NaCl  (w2),  C03  (*»3)|  AgCl-Ag, 
Logarithms  of  the  Henry's  law  consts.,  computed  from  these  deter¬ 
minations,  are  expressed  by  quadratic  equations.  K  of  HaCOa  at  5° 
intervals  from  0°  to  50°  has  been  calc,  from  the  c.m.f.  data,  and 
log  K  expressed  as  a  function  of  T.  Vais,  of  A G°,  A H°t  AG/,  and 
A Ss  have  been  calc.  W.  R.  A. 

Activity  coefficients  of  lead  chloride  determined  from  e.m.L  and 
solubility  data  at  25°  in  ethylene  glycol-water  solutions.  A.  B. 
Garrett,  R.  Bryant,  and  G.  F.  Kiefer  (J.  Amer .  Chem.  Soc.,  1943, 
85,  1905— 1907).— The  solubility  of  PbCl2  has  been  determined  in 
(CH2*OH)  2“H20  solutions  (0,  20,  40,  60,  and  80  wt.-%  HaO)  contain¬ 
ing  KC1.  The  e.m.f.  of  the  cell  Pb(Hg)  |PbCl2,  AgCljAg  in  these 
solutions  has  been  determined.  Activity  cocffs.  of  PbCL  solutions 
have  been  calc.  W,  R,  A. 

Niobium  and  hydrogen,  niobium  and  deuterium.  A.  Sieverfcs  and 
H.  Moritz  (Z.  anorg.  Chem,,  1941,  247,  124 — 130). — Isotherms  and 
isobars  for  the  systems  Mi-H  and  Ni-D  are  recorded.  They  agree 
within  the  experimental  error.  F.  J.  G. 

X»Ray  studies  on  the  system  cadmium  bromide-cadmium  iodide,— 

See  A.,  1943,  I,  300. 


X-Bay  investigation  of  the  systems  €a0-BI203?  Se0~Bi203s  and 
la0-”Bi203--0.  {Mixed  oxides  with  a  defect  oxygen  lattice,)  B. 
Aurivillius  (Arkiv  Kcmi,  Min.,  GeoL,  1943,  16,  A,  No.  17,  13  pp.). 
When  the  Ca  (Sr,  Ba)  fraction  {=  Ca/Ca  +  Bi)  is  gradually  increased, 
the  first  phase  to  appear,  after  a-Bi203,  is  rhomb olie dral .  The  cell 
dimensions  and  metal  parameters  for  each  system  are  given.  In  the 
CaO-Bi2Oa  system,  this  rhombohedral  phase  is  followed  by  a  phase 
of  const,  composition.  In  Sr0-Bi203  several  other  phases  appear. 
In  Ba0—Bi203,  when  the  Ba  fraction  is  increased,  one,  or  possibly 
two,  tetragonal  phases  of  variable  composition  are  formed. 

A.  J.  M. 

Active  substances,  XLVUL  Effect  of  the  physical  state  of  the 
solid  reactants  on  the  equilibrium  Fe/FeaG4  with  HaO/H2.  R. 
Fricke,  K.  Walter,  and  W.  Lohrer  (Z.  Elektrochem.,  1941,  47,  487— 
500). — The  equilibrium  3Fe -R  4H20  ^  Fe304  +  4Ha  was  studied 
between  360°  and  550°  by  keeping  a  const,  steam  pressure  and 


measuring  the  partial  pressure  of  H2.  Two  forms  of  Fe  were  used  : 
<r  active  "  Fe  prepared  by  reduction  of  hydrated  Fea03  at  a  temp, 
just  >  temp,  of  measurement,  and  “  inactive  Fe  prepared  by 
reduction  at  665°.  The  equilibrium  was  approached  from  both 
sides,  but  in  several  cases  the  two  results  obtained  were  not  con¬ 
cordant.  The  heat  of  reaction  (W^)  using  active  Fe  i$Z>  that  using 
inactive  Fe.  AT- Ray  investigation  showed  that  active  Fe  had  a 
smaller  particle  size  than  Inactive  Fe.  The  results  were  not  sufficient 
to  account  for  the  large  differences  in  Wpt  but  this  may  be  due  to  the 
fact  that  X-ray  vals.  are  always  average  vals.,  whereas  only  the  more 
active  particles  participate  in  equilibria.  The  solubility  of  Ha  in 
Fe  affects  Wp  by  only  a  few  tenths  kg.-cal.  J.  F.  H. 

Fusion  diagram  for  the  system  LiF-  KF-NaF.  A.  G.  Bergman  and 
E.  P.  Dergunov  (Conipt,  rend,  Acad,  Sci.  U.R.S.S.,  1941,  31,  753 — 
754) —The  equilibrium  diagram  is  given.  In  the  binary  system 
KF-NaF,  the  eutectic  is  at  710°  and  40  mol,-%  NaF.  In  the 
system  LiF-NaF,  the  eutectic  temp  is  652s  (39  mol.-%  NaF),  and 
in  the  system  LiF-KF  it  is  492° ^50  moL-%  KF).  For  the  ternary 
system  the  eutectic  temp,  is  454°  (11-5  mol.-%  NaF,  42  mol.-%  KF). 
The  very  considerable  lowering  of  m.p.  of  the  individual  constituents 
is  noticeable.  A.  J.  M. 


Fusion  diagram  ol  the  system  LiF-N&F-MgF2B  A.  G.  Bergman 
and  E.  P.  Dergunov  (Compt.  rend.  Acad.  Sci .  U.R.S.S.,  1941,  31, 
756 — 756). — LiF  and  MgF*  form  a  continuous  series  of  solid  solu¬ 
tions  with  a  min.  at  742 6  (33  moL-%  MgF,).  In  the  binary  system 
NaF-MgF2(  a  compounds  NaF,MgF2>  m.p.  1030°,  is  formed.  ✓  It 
forms  a  eutectic  with  NaF  (75  moh-%  NaF)  at  830°,  and  with  MgF2 
(64  moh~%  MgF„)  at  1000°.  There  are  two  ternary  eutectic  points. 
In  the  system  LiF-NaF-NaF,MgF2,  the  eutectic  separates  at  630° 
(10  moh-%  MgF2,  43  mol.-%  NaF,  47  moL-%  LiF).  In  the  system 
LiF-MgF2“NaF,MgFo  the  eutectic  separates  at  084°  (29  moL-% 
MgFa,  12  mol.-%  NaF,  59  mol.- %  LiF),  A.  J.  M. 

Merwinite  (3Ca0,Mg0,2Si02)  and  its  stability  relations  within  the 
system  Ca0-Mg0-Si02  (preliminary  report).  E.  F.  Osborn  (J.  Amer. 
Ceram .  Soc.,  1943,  29.  321— 332).— Investigations  on  compositions 
between  2CaO,SiOa  and  2CaO,MgO,2SiOa  (I),  between 
3CaO,MgO(2SiOg  (II)  and  (I),  and  between  (II)  and  CaO,MgO,SiOs 
indicate  that  a  field  of  (II)  appears  on  the  liquidus  surface  of  CaO- 
MgO-SiO,  and  that  (II)  melts  incongruently  at  1575°  to  2Ca0(Si08, 
MgO,  and  liquid.  Extensive  new  and  correcting  data  are  recorded 
for  various  invariant  points  and  joins.  J.  A.  S. 

Thermochemistry  of  alloys.  VIH.  Heats  of  fusion  of  alloys  md 
entropy  change  on  fusion  in  relation  to  the  degree  of  orientation. 
Heats  of  mixing  of  several  liquid  alloys.  O.  Kubaschewski  (Z.  Elek- 
trochem.,  1941,  47,  475 — 484). — From  measurements  of  the  heat 
content'  between  room  temp,  and,  temp.  >  m.p.  the  heats  of  fusion 
(L)  of  the  alloys  CdSb,  Tl5Pba,  Tl7Pb,  BiaTL,  Bi2Tl.  Cu2Cd3,  Cu  sCdB, 
and  Mg2Pb  wore  determined.  The  vals.  of  L  for  Hg5Tl2  and  Mg3Sn 
were  obtained  by  different  methods.  From  the  results  the  entropy 
changes  at  fusion  (ASe*p.)  were  determined  and  compared  with  the 
calc,  vals,  (AS*jd.)  obtained  by  compounding  additiveiy  the  AS  vals. 
of  the  pure  components.  The  value  ASoxp.  —  AS^a.  gives  an  indic¬ 
ation  of  the  degree  of  orientation  of  the  alloy,  being  0  for  an  unoriented 
alloy  and  >  0  for  an  oriented  alloy.  It  is  shown  that  CdSb,  Mg2Pb, 
and  Mg2Sn  are  completely  oriented,  the  last  two  having  a  fluorspar 
type  lattice.  CuXd3,  Cu6Cda,  and  Tl,Pb  are  partly  oriented;  the 
other  alloys  are  unoriented.  The  treatment  was  also  applied  to  some 
measurements  by  Roos  (A.,  1916,  ii,  293),  The  heats  of  mixing  of 
the  following  alloys  were  determined  :  CdSb  900  g.-cal.  per  g.-atom  at 
650°,  OugCdg  90  g.-cal,  per  g.-atom  at  600°,  BiaT!2  1110  g.-cal.  per 
g.-atom  at  400°,  BLT1  850  g.-cal.  per  g.-atom  at  400s. 

J.  F.  H. 

*  Thermochemistry  of  alloys,  IX.  Heats  of  formation  of  some 
alloys  and  the  connexion  between  heat  evolution  and  contraction  on 
alloy  formation.  O.  Kabaschewski  (Z.  Elektrochem.,  1941,  47,  623— 
630). — Heats  of  formation  are  recorded  as  follows:  LiTl,  6*4; 
NaTl,  4*5;  Na2Te,  20;  NaTe,  15';  NaTe3,  7*5;  ZnTe  14*7  kg.-cal. 
per  g.-atom.  In  general,  in  any  given  structure  type  there  is  a 
parallelism  between  heat  of  formation  and  contraction,  which  is 
modified  when  the  co-ordination  no.  of  one  of  the  constituents  is 
different  in  the  free  state.  F.  J.  G. 

Transition  temperatures  and  heats  ol  transition  of  the  alkali 
hydrosulphides  and  hydros elenides.  W.  Teichert  (Z.  anorg.  Chem., 
1941,  247,  113 — 123).-— The  heat  contents  of  NaSH,  KSH,  RbSH, 
NaSeH,  KSeH,  and  RbSeH  from  room  temp,  to  temp.  -30°  >  the 
transition  temp,  are  recorded.  The  transition  temp,  are  :  NaSH, 
85°;  KSH,  180°;  RbSH,  130°;  NaSeH,  86s;  KSeH,  175°;  RbSeH, 
147°;  and  the  heats  of  transition  :  NaSH,  0*7 ;  KSH,  0*55;  RbSH, 
0*4;  NaSeH,  0*7;  KSeH,  0-45;  RbSeH,  0*25  kg.-cal.  per  g.-mol. 

Ff  J.  G. 

Heat  of  dissolution  of  ethane  and  propane.  R.  A.  Budenholzer, 
B.  H,  Sage,  and  W.  N.  Lacey  (Ind.  Eng .  Chem.,  1943,^35,  1214 — 
1220).— The  enthalpy  changes  involved  in  the  dissolution  of 
and  h-C3H0  in  a  non-volatile,  paraffin-base,  HaO-white  oil  have  been 
determined  with  an  accuracy  of  1*5%.  Measurements  of  thfe 
influence  of  temp,  on  sp.  vol.  and  pressure  at  bubble  point  of  mix- 
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tures  of  C3Hg  and  oil  have  also  been  made,  Smoothed  vals.  of 
enthalpy  change  at  even  compositions  at  37*8°  and  71*1°  and  addi¬ 
tionally  at  104-4°  for  CsHa  are  tabulated.  Comparison  is  made 
between  vals,  obtained  by  calorimetric  determinations  and  those 
calc,  from  the  vol.  behaviour  of  the  system,  C.  R.  H. 

Volume  of  mixing  and  thermodynamic  functions  ©f  benzene-carbon 
tetrachloride  mixtures.  S.  E.  Wood  and  J.  P.  Brusie  (J.  A  met. 
Chcm.  Soc.t  1943,  65,  1891 — 1895). — The  increase  in  vol.  on  mixing 
CC14  and  ,CcHs  has  been  measured  at  15 — 76°  and  at  const,  pressure. 
Vals.  of  A Gp  AH,  and  AS  of  mixing  have  been  calc.,  and  vals.  of 
A  A  and  AE  derived  from  the  data  for  26°,  40°,  and  70°.  Vol.  of 
mixing  increases  ~9-fold  ;  excess  S  of  mixing  at  const,  vol.  decreases 
by  ~50%  from  25c  to  70°.  W.  R.  A. 

Free  energy  of  methyl  ether  from  the  methanol-methyl  ether  equi¬ 
librium  2MeOH  (v.)  =  Me«0  4*  H20  (vj.  P.  H.  Given  {J.C.S.,  1943, 
589) . — Recalculation  of  Afrfssn  recent  published  thermo¬ 
dynamic  data  gives  —28,600  g.-cal.  L.  J.  J, 

VI 1 .— ELECTR0CH  EM  I STRY. 

Antimony-caesium  films.  P.  G.  Borziak  (Compt.  rend,  Acad,  Sci, 
U.R.S.S.,  1941,  31,  646 — 649) . — Investigation  of  the  sign  of  the 
thermo-e.m.f.  of  $b~Cs  films  in  different  stages  of  formation  indicates 
that  they  have  predominantly  a  hole  conductivity,  which,  however, 
becomes  electronic  on  introduction  of  excess  of  Cs  into  the  film.  If 
excess  of  Cs  is  added  to  a  formed  film,  its  dark  conductivity  decreases, 
but  rises  again  on  removal  of  the  excess  of  Cs.  The  photo-con¬ 
ductivity  of  the  films  is  discussed.  A.  J.  M. 

Superconductivity  of  tin-zinc  eutectics,  E.  L.  Andronikaschvili 
(Compt.  tend .  Acad.  Sci.  U.R.S.S.,  1941,  31,  641 — 542). — Molten 
Sn-Zn  alloys  were  solidified  at  liquid  air  temp,  and  were  then 
annealed  at  a  temp,  near  the  eutectic.  Up  to  1*5°  k.,  the  magnetic 
moment  of  the  alloy  is  practically  independent  of  [Sn],  and  is  equal 
to  the  magnetic  moment  of  Sn.  of  equal  vol.  The  threshold  temp, 
at  which  superconductivity  sets  in  is  the  crit.  temp,  of  Sn  (3*69°  k.). 
Curves  of  magnetic  moment  against  magnetic  field  show  the  "  tails  " 
characteristic  of  the  disperse  state.  When  the  superconductivity  of 
the  alloys  is  destroyed,  there  is  an  appreciable  time  lag,  in  contrast 
with  the  effect  in  pure  Sn.  The  results  may  be' explained  by  sup¬ 
posing  that  the  Sn  screens  the  Zn  grains.  This  effect  may  possibly 
be  eliminated  by  suitable  heat- treatment.  A.  j.  M, 

Conductometric  study  of  the  acids  H3RG3,  R.  Duckert,  P.  Kohler, 
and  P.  Wenger  (Helv.  Chim.  Acta,  1943,  26,  1 166 — 1172). — A  for 
mixtures  of  Al(OH)3  gel  with  lactic  or  pyruvic  acid  decreases 
markedly  with  time,  especially  with  fewer  concns,  of  org.  acid.  This 
behaviour  is  attributed  to  the  formation  of  complex  acids. 

F,  j.  G. 

Influence  of  sorption  on  electrical  conductivity  of  pulverised 
sorbents.  N.  A.  Figurovski  and  M.  M.  Feinberg  (Compt.  rend , 
Acad.  Sci.  U.R.S.S. ,  1941,  31,  344— 3 4 6) .—The  electrical  con¬ 
ductivity  of  pulverised  charcoals  deposited  from  suspensions  on  to 
pumice,  ebonite,  porcelain,  and  other  dielectrics  was  determined 
after  the  deposits  had  adsorbed  PhMe,  aliphatic  alcohols, 

Et20,  CCI4,  and  other  substances  from  their  mixture  with  air. 
There  is  a  decrease  of  resistance  with  time  of  sorption  up  to  a  limit, 
which,  in  the  case  of  the  alcohols,  is  the  greater  the  higher  is  the 
mol.  wt.  of  the  alcohol.  The  nature  of  the  sorbed  substance  in¬ 
fluences  the  rate  and  final  val.  of  the  resistance  decrease.  The 
speed  with  which  equilibrium  is  reached  shows  that  the  reversible 
sorption  takes  place  mainly  on  the  surface  and  in  the  macropores  of 
the  charcoal.  A.  J.  M. 

Cu/Cu8*  potential  in  concentrated  copper  sulphate  solutions  at 
different  temperatures.  I.  F.  Muller  and  H.  Reuther  (Z.  Elekiro- 
chem.t  1941,  47,  640 — 644).— E.m.f.  data  for  the  cells  Cu  amalgam] 
CuS04(c),  Hgs304  (saturated) [Hg  are  recorded  lor  cone.  CuS04 
solutions  (up  to  saturation)  at  11*6 — 60°,  The  normal  potential 
Cu(Hg)  jCu”  is  =  0*3464  v.  F.  J.  G, 

Variations  of  the  potentials  of  the  ozone  and  oxygen  electrodes 
under  the  influence  of  ultra-violet  radiation.  E.  Briner  and  A. 
Yalda  (Helv.  Chim,  Ada,  1943,  26,  1368 — 1370). — Exposure  to 
ultra-violet  radiation  decreases  the  potential  of  an  ozonised-02 
(2%  03)  on  Pt  electrode  in  both  38%  and  0Tn-H2SO4  ;  the  effects  -with 
polished  and  platinised  electrodes  are  approx,  equal.  The  potential 
of  an  02-Pt  electrode,  however,  is  increased,  the  effect  with  polished 
being  >  with  platinised  Pt,  but  the  potential  is  still  <  the  theoretical 
val.  for  a  reversible  02  electrode.  These  results  are  in  accord  with 
the  observations  that  03  is  decomposed,  and  02  slightly  ozonised, 
in  ultra-violet  light  and  that  Oa  is  decomposed  on  platinised  Pt. 

J.  W.  S. 

Cause  of  the  asymmetric  potential  of  glass  electrodes,  W.  Brauer 
(Z.  Elehirochem.,  1941,  47,  638— -639).— The  dependence  of  the 
asymmetric  potential  of  glass  electrodes  on  the  histpry  of  the  two 
surfaces  indicates  that  differences  in  their  alkali  content,  and  not 
mechanical  strains,  are  the  cause  of  this  potential.  F.  j.  G. 


Influence  of  non-electrolytes  on  the  decomposition  potential  of 
aqueous  silver  nitrate*  D.  N.  Solanki  (J,  Indian  Chem.  Soc.t  1943,  20, 
106 — 109). — The  decomp,  potential  of  0*lN-AgNOa  at  3QC  is  unaltered 
by  the  presence  of  0 — 50  vol.-%  of  EtOH,  glycerol,  or  C^HgM, 
although  the  sp.  resistance  of  the  solution  increases  with  increasing 
concn.  of  non-electrolyte.  The  decomp,  potential,  however,  is  raised 
from  0-75  to  0*86  v.  in  the  presence  of  6  vol.-%  of  COMe2,  but  is 
unaltered  at  higher  concn.  This  is  attributed  to  the  formation  of 
a  stable  complex  of  AgN03  with  COMe2.  J-  W.  5. 

Oxidation  potentials  of  methoxyaeetophenones.  R.  H.  Baker  and 

J.  G.  Schafer  (J.  Amer .  Chem.  Soc.}  1943,  65,  1675— -1676). — By 

equilibration  with  lluorenol  in  NMe4>OH— PrfOH,  CO  PhMe  and  its 
o-,  m-,  and  p-OMe-derivatives  are  shown  to  have  E0  161,  160,  158, 
and  129  mv,  and  —AF  7  0,  7*4,  7*3,  and  6*0  kg.-cal.,  respectively. 
The  low  val.  for  the  ^-compound  is  due  to  its  being  a  vinologue  of 
an  ester ;  absence  of  this  effect  for  the  ©-compound  is  ascribed  to 
intra-mol.  H-bonding  of  the  reduced  form.  R.  S.  C. 

Revision  of  the  oxidation  potentials  of  the  o-piienanthroline  and 
dipyridyl  ferrous  complex.  D.  N.  Hume  and  I.  M.  Kolthoff  (J. 
Amer.  Chem .  Sac.,  1943,  65,  1896 — 1897).— The  oxidation  potential 
of  Fen-o-phenanthroline  and  —2  :  2'-dipyridyl  in  1m-H2S04  or  -HC1 
is  1*06  v.,  instead  of  the  reported  val,  (1*14  v.).  W.  R.  A. 

Oxidation  potential  of  the  chromoeyamde-ehromicyanlde  couple 
and  polarography  of  the  chromium  cyanide  complexes,  D.  N.  Hume 
and  I.  M.  Kolthoff  (J.  Amer.  Chem.  Soc 1943,  65,  1897—1901). — 
Thte  reaction  Cr(GN)e""  ^  Cr(CN)s'"  +  e  has  been  studied  polaro- 
graphically  and  potentiometrically.  It  is  reversible  at  the  dropping 
Hg  electrode  in  1m-KCN,  with  an  oxidation  potential  of  — 1-14  v. 
The  standard  potential  is  estimated  to  be  -1-28  v.  W.  R.  A. 

Electrical  activity  of  acetylcholine,  choline,  adrenaline,  and  benz¬ 
edrine.  R.  Bentner  and  T.  C,  Barnes  (Biodynamica,  1942,  4,  47 — 
66) . — Acetylcholine  (I)  (1  part  in  3  X  10s)  in  0-7%  NaCl  in  contact 
with  PhNOa  generates  a  negative  p.d,  of  ~1  mv.  In  contact 
with  triacetin  no  p.d.  develops.  To  produce  the  same  p.d.  a  solution 
of  choline  in  0*1%  NaOBz  of  1  part  in  107  should  be  needed. 
Adrenaline  gave  a  negative  p.d.  which  soon  decreased  in  magnitude. 
Benzedrine  gave  a  similar  put  smaller  and  more  stable  negative  p.d. 
and  also  gave  a  p.d.  when  in  contact  with  triacetin.  The  negative 
p.d.  produced  by  (I)  at  such  low  concn.  may  explain  its  effect  on 
nerve  fibres.  L.  G.  G.  W, 

Part  played  by  overvoltage  and  ohmic  resistance  in  the  passivity 
of  lead.  B.  N.  Kabanov  (Compt.  rend .  Acad.  Sci .  U.R.S.S .,  1941, 
31,  339 — 343). — The  resistance  of  a  Pb  electrode  rendered  passive 
by  a  film  of  PbS04  was  determined,  taking  into  account  the  phase 
displacement  of  the  a.c.  used.  The  ohmic  component  decreases  with 
frequency  and  amounts  to  only  19  ohms  in  a  fully  passive  electrode, 
'fhc  ohmic  resistance  plays  no  part  in  the  potential  change  on 
passivation.  This  change  of  potential  is  connected  with  the  c.d. 
in  the  pores  of  the  layer.  A.  J.  M, 

Crystallisation  of  lead  sulphate  and  -  the  thickness  of  the  passive 
layer  on  lead.  B.  N.  Kabanov  (Compt.  rend.  Acad.  Sci .  U.R.S.S 
1941,  31,  681 — 684). — The  quantity  of  electricity  necessary  to  render 
passive  a  previously  reduced  Pb  electrode  in  dil.  H2S04  has  been 
determined,  the  effect  of  c.d.,  temp.,  and  concn.  of  the  H2504,  and 
the  presence  of  org.  compounds  being  investigated.  The  thickness 
of  the  layer  required  to  render  the  Pb  passive  decreases,  and  the 
supersaturation  of  the  PbS04  increases,  with  increasing  c.d.  The 
thickness  of  the  layer  is  4 — 6  times  as  great  in  aq.  H2S04  as  in  a  40% 
EtOH-H,0-H«SOd  solution  containing  the  same  [H2S04]. 

A,  J.  jVL 

Chemistry  and  structure  of  anodieally  produced  precipitates  and 
films.  I.  Anodic  behaviour  of  zinc  in  a  bath  of  sodium  hydroxide* 

K.  Huber  (Helv.  Chim.  Acta,  1943,  26,  1037— 1054). --According  to 

conditions,  Zn  anodes  in  NaOH  become  coated  with  a  loose  coating 
of  y-Zn(OH)2  together  with  a  little  ZnO  (active  anodes)  or  a  dark 
coherent  coating  having  a  characteristic  structure  and  oxidising 
properties  (passive  anodes).  F.  J.  G. 

VIII.— REACTIONS. 

Max  Bodenstein  and  chemical  kinetics*  H.  J.  Schumacher  (Z. 
Elektrochem.,  1941,  47,  469 — 476). — An  appreciation,  J.  F.  H. 

Explosive  oxidation  of  sulphur  monoxide.  H.  Kondratecva  and 
V.  Kondrateev  (Compt.  rend.  Acad.  Sci .  U.R.S.S.,  1941,  31,  128). — 
Measurements,  at  3—13  mm.  pressure,  of  the  oxidation  velocity 
determined  by  the  rate  of  disappearance  of  the  absorption  spectrum 
as  a  function  of  02  pressure  in  the  temp,  range  54—144°  show  that 
the  reaction  velocity  rises  rapidly  with  02  pressure  and  becomes 
immeasurable  at  the  crit.  pressure.  The  measured  crit,  pressures 
px  satisfy  the  equation  pt  —  0*6e 21*0/1*2*  mm.  Hg,  If  02  is  forced  in 
at  p  >  p1  there  is  a  slight  blue  flash  lasting  a  few  sec.  Near  pl 
an  induction  period  lasting  ~2  min.  at  the  lowest  temp,  was  observed. 
Results  show  that  the  oxidation  iHa  chain  reaction  and  that  the 
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chains  have  few  branches;  corresponds  to  the  lower  ignition 
limit.  N.  M.  B. 

Exchange  between  ions  in  solid  salts  and  their  radioactive  isotopes 
in  solution.  E,  Gleditsch  and  R.  Rona  (5  Nordiske  Kemikermade, 
1939,  184 — 186). — The  rate  of  exchange  of  radioactive  Cu*  in  solution 
with  solid  CuS04,5H2O  is  very  rapid  and  increases  with  decrease  in 
particle  size,  with  solid  CuBr  and  Cul  is  slower  and  decreases  as  the 
solid  ages,  and  of  radioactive  Br'  and  V  with  solid  CuBr  and  Cul 
very  slow.  M.  H.  M.  A. 

Elimination  of  chlorine  from  sodium  chloroaeetate  by  salts  of 
weak  acids.  H.  M.  Dawson,  E.  R.  Fycock,  and  G.  F.  Smith  (J.C.S., 
1943/  517 — 620). — The  initial  velocity  coeffs.  (A)  for  the  reaction 
between  CH2C1*C02'  and  34  anions,  which  have  been  measured  at 
45°,  show  that  there  is  a  general  relation  between  k  and  the  basic 
strength  of  the  added  anion,  k  increasing  with  anionic  strength. 

C.  R.  H. 

Bronsted  relation  in  the  hydrolysis  of  the  halogenoaeetates  and 
the  theory  of  acids  and  bases.  G.  F.  Smith  (J.C.S.,  1943,  521— 
623).— Basic  catalysis  of  the  hydrolysis  of  CHjX-CO,'  {X  =  halogen) 
exhibits  the  characteristics  usually  associated  with  general  acid- 
base  catalysis,  and  the  data  for  CH.Cl-CO,'  (see  preceding  abstract) 
and  CH2Br*C02'  conform  to  the  Bronsted  catalysis  relation  with 
certain  exceptions,  notably  the  anions  OH',  S03",  and  SsO/'.  Dis¬ 
cussion  of  the  theory  of  acids  and  bases  leads  to  the  view  that, 
contrary  to  the  Lowry-B rousted  definition,  the  transfer  of  a  proton 
is  not  an  essential  process  in  basic  or  acid  catalysis.  C,  R.  H. 

Kinetics  of  oxidation  of  organic  compounds  by  potassium  per- 
manganate.  VI.  Bensaldehyde.  F.  C.  Tompkins  (Trans.  Faraday 
Soc 1943,  39,  280 — 287). “The  reaction  in  neutral  solution  is  of 
the  second  order,  with  k  —  0*34  l./g.-mol./sec.  at  30*30°,  and  an 
activation  energy  of  11,800  g.-eal.  in  the  range  26*7— 46-6°.  In 
alkaline  solution  k  decreases  with  time/  but  the  extrapolated  vals. 
(k0)  for  t  =t  0  increase  linearly  with  [OH']  up  to  0*15n.,  when 
acceleration  occurs  owing  to  formation  of  MnO/'.  In  acid  solution 
k  increases  with  time  and  k0  is  related  to  [H'J  by  log  k0  =  T 1 8  log  [H'] 
+  2*26.  Mechanisms  similar  to  those  proposed  for  the  oxidation 
of  formate  (cf.  A.,  1941, 1,  271)  are  applicable  and  the  previous  theory 
is  confirmed.  F,  L.  U. 

Kinetics  of  the  decomposition  of  trinitrobenzoic  acid  in  dioxan- 
water  mixtures.  D.  Trivich  and  F.  H.  Verhoek  (/.  Amer.  Chcm. 
Soc.,  1943,  65,  1919— 1924).— The  kinetics  of  the  decarboxylation 
of  2  :  4  :  6  :  l-(N02)3CeH„'C02H  have  been  studied  at  10%  intervals 
in  Q—90%  aq.  dioxan,  at  60°  and  70°,  and  0—30%,  80— 90%at  80°. 
The  order  of  reaction  varies  continuously  from  1  at  low  dioxan 
concn.  to  0*5  at  high  dioxan  concn.  The  rate  has  a  max.  at  60% 
dioxan.  E  of  activation  decreases  from  36  kg.-cal.  in  H20  to  22 
kg. -cal.  in  90%  dioxan.  The  variation  in  order  of  reaction  and  the 
max.  in  rate  are  due  to  the  decomp,  of  the  trinitrobenzoate  ion ; 
measurements  of  K  give  quant,  support  to  this  explanation.  Vari¬ 
ation  of  E  of  activation  has  been  related  to  varying  degrees  of 
solvation  of  the  trinitrobenzoate  ion.  W,  R.  A. 

Kinetics  of  oxidation  of  cellulose  with  periodic  acid.  G.  Gold- 
finger,  H.  Mark,  and  S.  Siggia  (Ind.  Eng.  Ghent.,  1943,  35,  1083— 
1086).— Curves  relating  Oa  consumption  and  time  in  the  oxidation 
by  NaI04  at  pH  <1  (H3S04)  of  Hercules  Powder  cotton  linters  and 
cellulose  (I)  regenerated  from  Cu(NH3)4"  can  'be  interpreted  as  the 
superposition  of  a  fast  and  a  slow  oxidation  reaction.  The  saturation 
val.  for  the  former  corresponds  with  the  total  amount  of  easily 
accessible  (i.e.,  amorphous)  areas  of  the  (I),  and  can  be  obtained  by 
extrapolating  the  linear  portion  of  the  curve  to  the  ordinate ;  it 
amounts  to  wt.-%  of  the  (I),  The  remainder  corresponds  with 
the  more  difficultly  accessible  (i.e.,  cryst.)  parts  of  (I).  The 
method  enables  the  relative  amounts  of  the  two  phases  to  be  estim¬ 
ated.  The  CHO  val.  reaches  a  max.  after  16  hr.  and  falls  to  —0 
after  24  hr. ;  the  *C02H  val.  increases  most  rapidly  at  the  max., 
and  then  follows  the  02  curve  closely.  The  oxidation  of  the 
individual  glucose  units  is  a  two-step  reaction  following  approx,  a 
simple  kinetic  scheme.  J.  G. 

Hydrogen  fluoride  [as]  catalyst*  I*  Physical  and  chemical  pro¬ 
perties.  13.  Role  in  organic  chemistry.  J.  *  H.  Simons  [Petrol. 
Refiner,  1943,  22,  155—161,  189—193).  R.  B.  C. 

Initiation  of  polymerisation  by  free  radicals.  G.  V.  Schulz  (Z. 
Elektrochem.,  1941,  47,  618— 619).— Polymerisation  by  heat,  per¬ 
oxides,  and  radicals  is  a  free  radical  process,  whilst  there  is  not 
enough  evidence  to  decide  between  free  radical  and  polarisation 
mechanisms  in  the  case  of  initiation  by  inorg.  catalysts  (cf.  A., 
1943;  I,  280).  J.  H.  Ba. 

Catalysis  of  reactions  of  the  mercurous  ion*  Equilibrium  Fe*’  - 
Fe’ -Hg*’~Hg2*  *-Hg  in  aqueous  perchlorate  solutions.  P.  A.  Herrlin 
(8  Nordiske  Kemikermode,  1939,  194— 195).— The  reaction 
2Fe(C104)2  +  Hg2(C104)2  2Fe(C104)3  +  2Hg  is  very  slow  in 

absence  of  catalysts,  but  is  powerfully  catalysed  by  kieselguhr, 
graphite,  and  all  types  of  activated  C.  k  increases  with  increasing 
catalyst  surface  and  increasing  initial  [Fe**],  but  decreases  with 


increasing  Initial  [Hga**].  The  catalysis  is  probably  due  to  the 
transition  Hga“*  2Hg"  on  the  active  surface.  M.  H.  M.  A. 

Induced  chlorination  of  maleic  acid.  Evidence  for  chain  reaction 
mechanisms.  H.  Taube  (J.  Amer.  Chem .  Soc.,  1943,  65,  1876— 
1882). — The  induced  chlorination  of  maleic  acid  has  been  studied 
kinetically,  One-electron  reducing  agents  which  react  with  Cl2,  and 
Ce*"*,  are  equally  effective  as  inductors,  whereas  one-clcctron  re¬ 
ducing  agents  which  do  not  react  with  Cl2,  and  02,  are  inhibitors. 
These  results,  and  the  kinetic  data,  are  explained  by  a  chain  mechan¬ 
ism  involving  at.  Cl  and  an  org.  radical.  Relative  reaction  rates  of 
at.  Cl  in  M-Cl'  at  26s  with  inhibitors  and  with  maleic  acid  have  been 
determined.  W.  R.  A. 

Oxidation  processes.  XVI.  Autoxidation  of  ascorbic  acid.  A. 

Weissberger,  J.  E.  LuValle,  and  D.  S.  Thomas,  jun.  (J.  Amer.  Ghent. 
Soc.,  1943,  65,  1934— 1939).— The  rate  of  the  autoxidation  of 
/-ascorbic  acid  (I)  has  been  determined  at  pH  4*7— 9-2  and  at  20s, 
in  presence  of  Cu"  or  with  CN'  and  CNS'  ions  added  to  suppress 
catalysis  by  metal  ions.  The  uncatalysed  reaction  is  first  order  with 
respect  to  (I).  The  uncatalysed  reaction  rate  depends  on  pH, 
showing  that  both  singly  and  doubly  charged  ions  of  (I)  are  reacting; 
the  rates  with  02  at  760  mm.  are  5  X  10  5  and  5  and  are  independent 
of  and  cc  the  partial  pressure  of  02.  The  rate  of  the  Cu* '-catalysed 
reaction  oc  [02]  at  pH  <7.  *  W.  R.  A. 

Radioactive  exchange  and  adsorption  of  methyl  bromide  with 
several  inorganic  bromides.  G.  B,  Kistiakowsky  and  j.  R.  Van 
Wazer  (J.  Amer.  Ghent.  Soc.,  1943,  65,  1829 — 1834). — Exchange  of 
Br  between  MeBr  and  inorg.  bromides  has  been  studied  using  Br*. 
For  AlBrs,  which  catalyses  reactions  of  MeBr,  the  activation  energy 
is  4*6  kg.-cal.,  but  for  BaBr2,  a  less  active  catalyst,  it  is  12  kg.-cal. 
The  rate  of  exchange  with  KBr  is  too  slow  to  detect.  The  differential 
heat  of  adsorption  of  MeBr  on  BaBr2  is  ~3  kg.-cal.,  and,  as  the 
adsorption  is  multimol,,  the  rate-determining  step  in  the  MeBr— 
BaBr,  exchange  must  be  between  the  BaBr2  crystals  and  the 
adsorbed  MeBr.  *  W.  R.  A. 

Rates  and  temperature  coefficients  of  the  hydroxyl-ion-catalysed 
aldol  condensation  of  bensaldehyde  with  methyl  ethyl  ketone  and 
acetone,  j.  D.  Gettler  and  L.  P.  Hammett  [J ,  Amer .  Ghent.  Soc., 
1943,  65,  1824— 1829)  .—Acid-  and  base-catalysed  aldol isations  of 
PhCHO  with  COMeEt  and  COMe2  have  been  studied  synthetically 
and  kinetically.  Selection  of  experimental  conditions  can  totally 
eliminate  concurrent  and  consecutive  reactions.  The  OH'-catalysed 
reaction  is  first  order  with  respect  to  [PhCHO]  and  [COMeEt],  and 
the  sp.  rate  is  a  linear  function  of  [base]*,  with  pronounced  medium 
effects.  Vais,  of  entropy  and  energy  of  activation  support  the 
theory  of  Price  and  Hammett  (A.,  1941,  I,  474)  on  the  effect  of 
structure  on  the  reactivity  ol carbonyl  compounds.  W.  R.  A. 

Some  reactions  of  hydroxylamine  and  the  catalytic  oxidation  of 
ammonia*  M.  Bodenstein  (Z.  Elektrochem.,  1941,  47,  801 — 518; 
cf.  A.,  1943,  I,  281). — From  a  study  of  the  properties  of  NH,OH,  the 
following  reactions  are  suggested  for  the  catalytic  oxidation  of 
NH3  :  (1)  primary  reaction,  NH3  O  =  NH,OH ;  (2)  formation  of 
HO,  NH2OH  +  0,  =  HN02  +  H£G  followed  by  (2a)  HNO,  +  Os  = 
HNO4  and  (26)  HNO4  =  NO  +  O*  +  OH,  (3)  formation  of  N20, 
NH2OH  +  O  =  HNO  +  HaO  followed  by  2HNO  =  HaO  +  N20. 
(4)  N2  can  be  formed  in  two  ways  :  HNO*  +  NH,  =  2H„0  +  N* 
and  HNO  +  NH2OH  =  2H20  +  N2.  All  these, reactions  hive  been 
experimentally  confirmed  except  (2a)  and  (26).  J.  F.  H. 

Chemistry  and  structure  of  anodicaliy  produced  precipitates  and 
surface  films.  33.  Anodic  behaviour  of  zinc  in  mixed  solutions  of 
sodium  hydroxide  and  sodium  salts.  K.  Huber  (Helv.  Ghim.  Acta , 
1923,  28,  1253—1281;  cf.  A.,  1944,  I,  40).— In  Na0H-Na2S04f 
NaOH— Na2C03(  and  Na2C03~ NaHCOs  baths,  as  in  NaOH,  active 
and  passive  states  of  a  2n  anode  can  be  sharply  differentiated.  In 
NaOH-Na2S04  solutions  Zn(OH)2  of  previously  unknown  lattice 
structure  is  deposited  on  an  active  anode,  whereas  a  passive  anode 
is  coated  with  a  dark  oxide  film  more  yellowish  than  that  formed  in 
NaOH.  At  lower  [NaOH]  active  areas  appear  on  the  otherwise 
passive  anode  and  in  these  areas  there  is  formed  a  white  ppt.  inter¬ 
mediate  in  composition  between  Zn(OH)2  and  ZnS04#3Zn(0H)2. 
An  active  anode  in  Na0H~Na2C03  baths  yields  little  and  in  pure 
NaaC03  no  ppt.,  a  passive  anode  becoming  dark,  except  with  higher 
bath  voltages  when  the  anode  in  Na2C03  is  lighter.  In  Na2C03- 
NaHGOa  solutions  a  basic  Zn  carbonate  Is  deposited  at  active  spots 
on  the.  otherwise  passive  anode,  whilst  with  high  [NaHCOJ 
3Na2C0Sl8ZnC03,8H20  is  formed  (cubic,  a  13*706  a.,  d  2*726).  No 
K-containing  deposit  is  formed  in  K2C0a-KHC03  baths.  The 
characteristics  of  the  deposits  are  described  and  discussed  in  detail. 

J.  W.  S. 

Passivity  of  Iron  and  th©  Ostwald-Lfilie  concept  of  nerve  conduction, 
m.  Oscillographic  investigations  of  the  cathodic  behaviour  of  pas¬ 
sive  iron  and  of  platinum  In  nitric  acid.  H.  Beinert  and  K.  F.  Bon- 

hoeffer  ( Z.  Elektrochem „  1941,  47,  536— 545).— Pt  and  Fe  were 
cathodically  polarised  in  HNOa  by  means  of  short  current  impulses 
from  a  50-v,  battery  and  the  change  in  electrode  potential  with  time 
was  followed  on  a  cathode-ray  oscillograph.  The  experiments  with 
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Pt  served  for  comparison.  The  activating  current  does  not  of  itself 
bring  the  Fe  potential  from  the  passive  val.  of  ^TO  v.  to  the 
activated  val.  of  ~0*3  v.  An  intermediate  potential  of  ~0*5  v. 
exists,  and  it  is  sufficient  for  the  activating  current  to  produce  this 
val.,  when  Itb4  coulomb  has  passed  through  the  electrode.  After 
interrupting  the  current  at  this  stage,  a  potential  lowering  of  ~QT5  v. 
takes  place  fairly  rapidly,  the  Fe  finally  assuming  the  active  state  at 
a  potential  of  ~0*3  v.  The  course  of  the  potential-time  curves 
depends  on  the  kind  of  Fe  used,  temp.,  acid  concn.  and  especially 
the  HNOa  content.  The  results  can  be  explained  by  the  assumption 
that  a  unimol.  layer  of  surface  oxide  is  partly  reduced  at  the  inter¬ 
mediate  potential  and  the  remainder  is  spontaneously  reduced  by 
local  currents.  After  complete  reduction  the  spontaneous  decrease 
in  potential  occurs,  which  leads  to  activation.  Studies  of  the 
activation  of  Fe  in  H2S04  confirm  this  view.  J.  F.  H. 

Zinc  plating  from  sodium  zineate  solutions,— See  B.,  1944,  I,  31. 

Anode  reactions  in  the  electrolysis  ol  ethyl  alcohoL  E,  Lmd  e 

(5  Nordiske  Kemikcrmode,  1939,  215 — 216).- — Electrolysis  of  H2t>- 
free  EtOH  yields  Et2Oa  (I)  and  McCHO  (II)  not  by  direct  anodic 
oxidation  but  by  :  EtO'  EtO  +  c ;  2EtO  *->•  (I) ;  EtO  ->  (II)  +  H. 
In  presence  of  Na(K)OH  or  Na(K)OEt  (II),  OHCHMeCHyCHO, 
CHMelCHCHO,  unidentified  acids,  ketones,  and  (probably)  hydro¬ 
carbons,  but  not  (I)  or  Hz,  are  found.  M.  H.  M.  A. 

Seduction  of  carbon  dioxide  during  photosynthesis.  J.  C.  McGowan 
{Chem.  and  Ind.,  1943,  458 — 459) . — Explanations  of  COa  reduction 
during  photosynthesis  are  discussed.  The  formation  of  an  inter¬ 
mediate  compound  such  as  "  methylene  dioxide  "  is  most  probable, 
and  a  mechanism  for  the  initial  stages  of  photosynthesis  is  proposed. 

CD  IT 
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Photochemical  dimerisation  of  /rans-cinnamic  acid. — See  A.,  1944, 
II,  48. 

IX.— PREPARATION  OF  INORGANIC  SUBSTANCES. 

Separate  production  of  Glauber’s  salt  and  epsomite  from  natural 
astrakhanite.  V.  I.  Nikolaev  and  A.  I.  Katschalov  (Compt.  rend. 
Acad.  Set.  U.R.S.S.,  1941,  31,  572). — If  a  solution  of  astrakhanite 
at  25°  is  cooled  to  <0°,  .almost  pure  Na2SO4l10H2O  (I)  is  pptd. 
After  pptn.  of  (I),  brine  containing  MgCU  is  added  to  the  mother- 
liquor  fl-  MgS04  in  the  right  proportions.  Slight  evaporation  and 
cooling  gives  pptn.  of  MgS04,7Ha0.  A.  J.  M. 

Kurrol’s  sodium  metaphosphate,  H.  Huber  and  K.  Klumpner 
(Z.  anorg.  Ghent.,  1943,  251,  213 — 220). — A  new  method  for  the 
prep,  of  Kurrol's  insol.  Na  metaphosphate  is  described.  Its  m.p. 
is  630 — 650°,  and  p  2*6:  Its  properties  are  described ;  they  differ  in 
some  respects  from  those  recorded  by  Pascal  (A.,  1924,  ii,  856). 

F.  j .  G. 

Systems  alkali  oxide“CaO“Al2G3-Si02“C02»  XI.  Reaction  pres¬ 
sures  in  the  system  Ra0"CaOA5iO3~CQ2,  C.  Kroger,  K.  W.  Illner, 
and  W.  Graeser  (Z.  anorg.  Chem.,  1943,  251,  270 — 284). — M.p.  and 
X-ray  diagrams  for  the  system  K2C03-CaC03  under  50  atm.  of  C02 
arc  given.  A  double  carbonate  KX03,2CaC03,  m.p.  ~836°,  exists, 
and  there  are  two  modifications  of  K2C03,CaC03.  The  dissociation 
pressures  of  these  double  carbonates  are  given.  Reaction  pressures 
and  equilibrium  data  are  given  for  systems  consisting  of  K  and  Ca 
carbonates  and  double  carbonates  with  SiOa  and  various  K  and  Ca 
silicates  and  double  silicates.  F.  J.  G. 

Effect  of  changes  in  lattice  defect  structure  on  the  reactivity  ol 
cuprous  sulphide*  R.  J agitsch  (5  Nordiske  Kemikcrmode ,  1939, 
211 — 212).— Changes  in  the  defect  structure  of  Ou2S  on  heating  are 
independent  of  the  history  of  the  sample  and  are  fully  reversible. 
The  reactivity  of  Cu2S  increases  greatly  around  the  transition  temp., 
the  material  reacting  explosively  with  02,  *  M,  H.  M,  A, 

Hydrothermal  reactions.  HI,  Formation  of  calcium  hydro- 
silicates  from  calcium  oxide  and  silica  gel  at  300°  and  350°  and  high 
pressures.  W.  Jander  and  B.  Franke  {Z.  anorg.  Chem.,  1941,  247, 
161— 179).™Thc  formation  of  Ca  hydrosilicates  from  Si02  gel  and 
CaO  in  presence  of  excess  of  liquid  H20  at  300—350°  has  been  studied. 
The  products  obtained  are  2Ca0,Si0«»,H20  (n  — -  1*600  and  T612 ; 
cf.  A.,  1935,  50).  2CaO,SiO^O‘5HlO  [n  =  1*658  and  1-640), 
GaO,SiO„,0-25HaO  («  =  T586),  *  identical  with  xonotlite,  and 
3CaO,2SiOa,HaO  (n  =  1-600;  cf.  A.,  1932,  707).  F.  J.  G. 

Chemistry  and  morphology  of  the  basic  salts  of  bivalent  metals. 
X.  Highly  basic  zinc  hydroxychloride  III.  .  XI.  Zinc  hydroxy- 
bromides  HI  and  IV.  W.  Fcitknecht  and  H.  Wcidmann  (Helv. 
Chim.  Acta,  1943,  26,  1560—1563,  1664— 1669).— X.  Addition  of 
45_g0%  of  the  equiv.  amount  of  NaOH  to  0*09M-ZnCl,  followed 
by  ageing  of  the  ppt.  for  5  months  yields  a  product  (“  hydroxy¬ 
chloride  III  fJ)  with  hexagonal  lattice,  a  6*30,  c  7-77  a„  d  3-22;  it 
corresponds  with  4Zn(OH)*,ZnCL,  with  34—38%  of  the  Cl  replaced 
by  OH. 

XI.  Interaction  of  0*25 — 0*8M*ZnBr2  with  active  ZnO,  produced 
by  the  spontaneous  dehydration  of  Zn(OH)2,  yields  a  product 
(■*  hydroxybromide  III  **)  crystallising  in  hexagonal  plates  with  a 
6*32  and  c  22*4  a.,  and  d  3*64.  From  its  structure  it  is  considered 


to  have  the  composition  3Zn{OH)2#  2Zn(OH)Br.  Ageingof  a~Zn{OH)3 
in  0*05 — 0*1 8M-ZnBr2  yields  a  voluminous  ppt.  ("  hydroxybromide 
IV  J*)  with  a  3*146  and  c  24*8  a.,  which  is  regarded  as  comprising 
ZnBr*}4Zn(GH)*  with  ~35%  of  the  Br  replaced  by  OH, 

J.  W.  S. 

Boron.  L  Preparation  and  properties  of  pure  crystalline  boron, 
A.  W.  Laubengayer,  D.  T.  Hurd,  A.  E.  Newkirk,  and  J,  L.  Hoard 
(/.  Amer.  Chem.  Soc .,  1943,  65,  1924— 1931).— Factors  affecting  the 
prep,  of  B  by  deposition  on  a  glowing  filament  are  discussed.  Single 
crystals,  in  the  form  of  needles  or  hexagonal  plates,  have  been  grown 
and  optical  evidence  indicates  that  both  types  of  crystals  probably 
belong  to  the  monoclinic  system.  Cryst.  B  exhibits  great  hardness, 
great  opacity,  metallic  lustre,  electrical  properties  usually  associated 
with  semi-mctallic  substances,  and  extreme  chemical  inertness.  It 
is  not  attacked  by  boiling  HC1  or  HF,  but  is  slowly  attacked  by  hot 
cone.  HNOa,  HaS04#,  or  NaOH ;  it  is  slowly  oxidised  by  heating  to 
bright  incandescence  but  oxidation  is  not  sustained  when  the  flame 
is  withdrawn.  The  temp,  coeff.  of  electrical  resistance  is  recorded 
vals.  X-Ray  diffraction  patterns  of  the  needle  crystals  show  a 
spacing  of  6*06  a,  along  the  needle  axis  with  two  equal  and  orthogonal 
axes  8*93  a.  in  length  lying  perpendicular  to  the  needle  axis.  Needle 
crystals  are  invariably  interpenetration  twins,  with  twinning  along 
(130)  and  the  needle  axis  in  common.  The  needle  crystals  show  an 
unusual  amount  of  symmetry  and  this  suggests  that  theSe  crystals 
may  be  tetragonal  under  ideal  conditions  of  crystal  growth.  Plate 
crystals  show  no  twinning  and  the  smallest  cell  based  on  orthogonal 
axes  is  a  17*86,  b  8*93,  c  10*13  a.  The  structures  of  the  two  cryst. 
forms  are  not  fundamentally  different.  The  doubling  of  two  of  the 
corresponding  translations  in  the  needles  cannot  be  fully  explained. 

W.  R.  A. 

Fluorination  of  boron  trichloride.  H.  S.  Booth  and  S.  G.  Frary 
(/.  Amer.  Chem.  Soc.,  1943,  65,  1836 — 1837).- — Only  BF3  is  obtained 
when  BC13  is  lluorinated  by  SbF3  in  presence  of  SbCl6  at  0°,  —15°, 
—  40°,  and  —78°  or  when  BC13  and  CaP2  are  heated  up  to  200°.  No 
rearrangement  occurs  when  BF3  and  BC1S  are  heated  or  subjected 
to  electrical  discharge.  W.  B?.  A. 

Addition  compounds  of  trimethylamine  with  boron  fluoride  and 
its  methyl  derivatives.  A.  B.  Burg  and  (Miss)  A.  A.  Green  (J.  Amer . 
Chem.  Soc.,  1943,  65,  1838— 1841).— The  compounds  NMea,BF2Me 
(m.p.  ~35°)  and  NMe3,BFMea  (liquid)  have  been  prepared.  Their 
volatility  and  vapour-phase  dissociation  have  been  studied.  The 
vapour  of  NMe3>BF3  is  associated  and  does  not  dissociate  at  <230°. 
Substitution  of  one  Me  for  F  in  NMe3,BF3  leads  to  a  large  decrease 
in  the  strength  of  the  N->-B  linking  but  further  substitution  of  Me 
produces  no  marked  diminution.  The  free  energies  of  dissociation 
of  the  compounds  have  been  estimated.  W.  R.  A. 


Volumetric  determination  of  boric  acid.  IV,  Activation  of  boric 
acid  by  polyhydroxy-compounds  and  processes  for  the  volumetric 
determination  of  activated  boric  acid,  H.  Schafer  (Z.  anorg.  Chem., 
1941,  247,  96- — 112). — The  effective  species  in  the  titration  of  H3B03 
activated  by  poly  hydroxy-compounds  is  the  didiol  boric  acid, 

H  .  Other  complexes  play  no  significant  part. 

An  improved  analytical  procedure  (C.,  1944,  Part  1)  is  described. 

F.  J.  G. 

Boric  acid  and  alkali  borates.  XI.  System  HaBOt-H,0.  H. 
Menzcl  and  H.  Schulz  (Z.  anorg .  Chem.,  1943,  251,  167—200).— 
Working  details  fob  the  prep,  of  pure  NaB0*,4H20  (I)  and 
NaBOa,2HsO  (II)  are  given.  (I)  is  triclinic,  with  p25  1*743.  Vais, 
for  the  f.p"  depression  down  to  the  cryohydric  point  (—5*77°)  arc 
recorded.  From  tensimeter  curves  the  heats  of  hvdration  are 
NaBO2,0‘6H.O-><II),  13*9,  and  (II)  ->  (I),  12*56  *kg.-cal.  per 
g.-mol.  of  HaO.  The  constitution  of  these  salts  is  discussed.  There 
is  no  justification  for  a  dimeric  formula.  F.  J.  G. 


Lower  aluminium  fluoride,  W.  Klemm  and  E.  Voss  (Z.  anorg. 
Chem.,  1943,  251,  233— 240),— When  A1  and  A1F3  are  heated  together 
in  a  vac.  at  650—800°  a  volatile  subfluoride  (A1F)*  is  formed ; 
decomposes  on  condensation  to  A1  and  A1F3.  F.  J.  G. 


Aluminium  stearates.— See  1944,  II,  3. 


Rare-earth  metal  amalgams,  IV.  Isolation  of  europium,  j.  K. 

Marsh  (J.C.S.,  1943,  63b — 636). — If  Sm~Eu  amalgam  is  decomposed 
with  a  mixture  of  H2S04  and  AcOH,  mainly  pure  Sm(OAc)3  and 
impure  (20%)  EuS04  are  formed.  If  isolation  of  Eti  is  desired  the 
crude  rare-earth  solution  is  treated  with  small  amounts  of  H2S04 
and  Na  amalgam,  when  a  ppt.  of  mixed  EuS04  and  SmS04  is  formed, 
only  a  small  amount  of  Sm-Eu  amalgam  being  formed.  Cold,  dil. 
HN03  selectively  oxidises  SmS04  with  formation  of  sol.  Sm(N03)3, 
leaving  EuS04  (90%)  which  can  be  converted  into  EuC12,2HjO  by 
way  of  acetate,  ’  amalgam,  and  treatment  with  cone,  HC1.  Several 
methods  of  separating  Sm  from  Eu  after  decomp,  of  amalgam  where 
Eu/Sm  =  1/100  have  been  tried  and  are  described.  C.  R.  H. 

Mechanism  of  the  combustion  of  carbon.  V.  Sihvonen  (5  Nordiske 
Kemikennode,  1939,  96— 112).— A  review  (cf.  A,,  1939,  I,  570). 

M.  H.  M.  A. 

Preparation  of  purified  inorganic  compounds  for  use  in  spectre- 
graphic  standards,  R,  C.  Hughes  (/.  Opt.  Soc .  Amer.,  1943,  68, 
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49 — 60) -Details  of  methods  of  purification  of  a  no.  of  compounds 
are  given.  SiCl4  is  purified  by  repeated  fractional  distillation,  and 
pure  Si02  is  obtained  from  it.  Ca  compounds  are  obtained  by 
repeated  extraction  of  impurities  from  Ca{OH)2  by  H20,  in  absence 
of  C02,  or  by  repeated  recrystallisation  of  CaS04.  Mg  compounds 
can  be  obtained  by  ^crystallisation  of  MgS04,  and  Na  and  K  com¬ 
pounds  by  repeated  volatilisation  of  the  chlorides.  The  relative 
efficiency,  convenience,  and  cost  of  various  methods  are  compared. 

A.  J .  M. 

Preparation  of  properties  of  potassium  tMogermanate  and  thio- 
germanic  acid,  TL  H.  Willard  and  C.  W,  Zuehlke,  (J.  A  mer.  Ghent . 
Soc.,  1943,  05,  1887 — 1889). — K  thiogermanate,  K3Ge2S8l  was  pre¬ 
pared  in  solution  thus  :  2GeOs  (hydrated)  4*  5HS5  +  2KOAc 
K2GeaSB  +  2AcOH  J-  4H20,  Addition  of  COMe2  gave  two  layers 
with  AcOH  and  KOAc  -in  the  COMe2  layer  and  a  cone.  aq.  solution 
of  K2Ge2S5,  Crystals  of  K2Ge2S5  were  deposited  by  abs.  EtOH. 
Solid  thioger  manic  acid,  HaGe2Sc,  was  prepared  thus  :  2GeOa 
(hydrated)  -f  5H2S  =  H2Ge2S5  +  4H«0,  but  it  was  very  unstable. 
The  ion  Ge9S5"  in  acid  solution  yields  a  derivative  with  5  :  6-ben.z- 
quinoline.  W.  R.  A. 

Reactions  of  solid  substances.  CXXXIL  The  course  of  sintering 
in  lead  powders  followed  dilatometrically.  G.  F.  Hiittig  and  W. 
Hennig  (Z.  anorg.  Ghent,,  1943,  251,  260— 269).—' The  sintering  of 
Fb  powder  shows  itself  as  a  contraption  superimposed  on  the  normal 
thermal  expansion  at  >100°.  Foreign  gases  retard  the  process. 

F.  J.  G. 

Complex  compounds  and  salts  of  ethylenediaminetetra-aeetie  acid. 

H.  Brintzinger,  H.  Thiele,  and  U.  M filler  (Z.  anorg .  Ghent.,  1943, 
251,  285 — 294) . — The  following  compounds  derived  from  ethyl cne- 
diaminetetra-acetic  acid  [CH2'N  (CH»*CO^H)2]2(=RH4)  are  described : 
PbJR,H.O;  Na[ComR]f4H20;  H[CrinR] ;  H[FemR] ; 
NH4[FemR],H20 ;  LaHR  (I) ;  ‘  NdHR ;  ThR,2H20;  ThR,0’6HsO; 
UIVR,2HaO.  (1)  is  almost  insol.  in  H20.  F.  J.  G. 

Autoxidation  of  lead  tricycfohexyl  and  its  behaviour  towards  carbon 
tetrachloride,— See  A.,  1944,  II,  65. 

Fluor inati on  of  thiophosphoryl  bromide.  Thiophosphoryl  brorno- 
fluo rides.  H.  S.  Booth  and.  C.  A.  Seabright  (/.  Amer.  Chem.  Soc., 
1943,  05,  1 834—  1 835) « — Fluorinat ion  of  PSBr3  with  anhyd.  SbF3, 
without  a  catalyst,  yields  PSF3  and  two  liquids  PsF3Br  and  PSFBr2 
having  the  following  vals.  :  b.p.,  35-5iOT°;  125-3 ±0*1°;  f.p., 

—  136*9d:0*5o ;  —  75*2^0-1° ;  p°,  1*940;  2*390 ;  heat  of  vaporisation, 
8775;  8351  g.-cal. ;  Trouton's  const.,  22-0;  21*0;  log  p0-^7Co  mm  , 
~1484«8/T  +  7-6970;  -1827-3/T  +  7*4674,  PSFBr2  is  less  re¬ 

active  than  PSFoBr  and  is  unusually  resistant  to  alkaline  hydrolysis. 

W.  R.  A. 

Higher  chromium  fluorides  (CrF4l  CrFs,  and  CrO«F»).  H.  von 
Wartenberg  (Z.  anorg .  Chem.,  1941,  247,  136— 146).— GrFit  CrF&,  and 
Cv02P2  are  described.  CrF4  is  a  brown  amorphous  solid,  v.p.  = 
3  mm.  at  220°,  p  —  2*9,  The  vapour  is  blue  and  has  a  character¬ 
istic  absorption  spectrum.  CrF6  is  red  and  fairly  volatile.  Both 
are  instantly  hydrolysed  by  H20,  affording  Crm  and  CrVI. 
CrFfl  appears  not  to  exist.  Cr02F2  is  formed  as  a  brown  gas;  this 
condenses  to  a  brown.  Solid  (v.p.  =  24  mm.  at  0°)  which  slowly 
changes  to  a  white  solid,  not  volatile  at  <200°,  apparently  a 
polymeride.  The  absorption  spectrum  of  the  gas  resembles  that  of 
Cr02Cl2,  F.  j,  G. 

Chromous  iodide.  F,  Hein  and  G.  Bahr  (Z.  anorg .  Ghent.,  1943, 
251,  241—250).—' the  work  of  Hein  and  Wiiitner-Holder  (A.,  1932, 
133,  229)  has  been  confirmed.  Crla  has  5*023.  Its  brown  colour 
is  not  due  to  occluded  I,  F.  j.  G. 

Stability  of  uranium  pentachloride.  H.  Martin  and  K.  H.  Eldau 
(Z.  anorg.  Ghent.,  1943,  251,  296 — 304) , — UC16  dissociates  appreciably 
into  UC1(1  and  CL  at  room  temp.  The  dissociation  tension  is  <10"2 
mm.  at  room  temp,  and  dllO-1  mm.  at  65°.  The  action  of  HX>  on 
UC15  is  purely  hydrolytic.  The  v.p.  of  UC15  at  room  temp,  is  <^10~£ 
mm.  F.  J.  G. 

Nitroso-salts  of  the  iron  series,  (a)  L.  Cambi.  (b)  W.  Hieber  and 
R.  Hast,  (c)  L.  Cambi  (Z.  anorg .  Chem.,  1941,  247,  22—30,  31—32, 
33— 34).— (a)  Theoretical.  The  reactions  and  structures  of  Rous- 
sin's  salts  and  analogous  substances  are  discussed. 

(b)  A  reply. 

(c)  A  rejoinder.  F.  J.  G. 

System  NiTe-KiTez.  W.  Klcmm  and  N.  Fratini  (2.  anorg.  Chem., 
1943,  251,  222 — 232).— Data  on  lattice  consts.,  p,  and  y  for  Ni™Te 
preps,  having  compositions  from  NiTe  to  NiTe,  are  .recorded. 
Different  lattice  consts.  are  found  for  the  same  composition,  the  vals. 
falling  into  two  series  for  which  p  is  respectively  >  and  <  that  calc, 
from  the  X-ray  data,  x  is  small,  indicating  mainly  at.  binding. 
Possible  interpretations  are  discussed.  F.  J.  G. 

#  Metallic  amides  and  metallic  nitrides.  XH.  System  nickel™ 
nitrogen,  R.  juza  and  W.  Sachsze  [Z.  anorg .  Chem.,  1943,  251, 
201—212 ).—Ni  nitride,  Ni3N,  is  obtained  by  heating  Hi,  NiF2,  or 
NiBf2  in  NHj  at  445°.  It  has  a  hexagonal  close-packed  lattice  of 
Ni  atoms  with  a  2*665,  c  4*298  a.,  eja  a=s  1*613,  in  the  interstices  of 
which  the  N  atoms  are  accommodated;  p\s  7*66.  A  structure 


diagram  is  given.  The  solubility  of  N2  in  Ni  is 

stable  towards  NaOH  but  is  attacked  by  mineral  acids.  F.  J.  G. 


Chemistry  of  bivalent  and  tervalent  rhodium.  V.  Co-ordination 
complexes  of  rhodous  halides  with  dialkylarsines.  F,  P.  Dwyer  and 
R.  S.  Nyholm  (J.  Proc.  Roy .  Sue.  New  South  Wales,  1943,  70,  133 — - 
136;  cf.  A.,  1942,  I,  337). — The  prep,  of  the  following  compound# is 
described  ;  [RhX2(AsMe2R)J  (I),  X  «  I,  R  =.  Ph,  m.p.  79— 809; 
X  =  I,  R=£.C«H4Mef  m.p.  80—82°;  X  =  Br,  R  =  Ph,  m.p. 
68—69°;  X  ==  Br,  R  =  £-CaH4Me,  m.p.  68—70°;  *  X  =  Cl,  R  = 


CL 


Ph  and  ACtH4Me;  [Cl(AsMe,R)3Rh/  RRh(AsMe2R)Cl]  (II), 


■  \  Qif 

R  ■=  Ph,  m.p.  88°;  _p-CRH4Me,  m.p.  87—88°; 
[Rh(AsMe*R)B][RhI5AsMe2R]  (III),  R  =  Ph;  £-C6H4Me,  m.p. 
207°;  [Rh{AsMe2Ph)fl][RhI4(AsMe2Ph)2]  (IV),  m.p.  210°.  (I)  is 

formed  by  reduction  of  [RhX3(AsMe2R)3]  by  H3POa  in  presence  of 
AsMe2R ;  from  its  solution  in  aq.  EtOH  a  compound  of  type  (II)  is 
pptd.  under  suitable  conditions.  (Ill)  is  formed  by  similar  reduction 
of  [Rh(AsMe«R)a][RhXfl],  further  reduction  affording  a  compound 
of  type  (IV).  (IV)  is  converted  into  (I)  by  dissolution  in  hot  org. 
solvents ;  the  reverse  change  occurs  (incompletely)  on  boiling  (I) 
with  HX  and  H2P02.  A.  J.  E.  W. 

Constitution  of  Koefoed’s  mtroso«platiaum  complexes,  K.  A. 
Jensen  (5  Nor  disk  e  Kemikenmde r  1939,  200). — The  compounds 
obtained  from  NO  or  HNOs  and  solutions  of  various  Pt  complexes 
can  also  be  prepared  by  addition  of  NOC1  to  the  solids.  In  the  green 
and  blue  salts,  NO  and  Cl  are  separately  linked  in  a  6-covalent 
complex  cation,  e.g.M  [P^NHJ^NOJCl]** ;  the  yellow  forms  have 
b in u clear  cations  linked  by  the  •ONINCP  group.  M.  H.  M. 


^  I  jj  sthy 

Characteristics  of  waters  of  underground  lakes.  G.  A.  MaxL 
movitsch  and  G.  G.  Kobjak  (Compt.  rend.  Acad,  Sci.  U.R.S.S., 
1941,  31,  26 — 28). — Chemical  analyses  of  the  waters  of  the  lakes  in 
the  grottoes  Titanic  and  Coliseum  and  of  HaO  dripping  from  the 
cavern  in  Ethereal  grotto  arc  recorded.  They  show  that  the  waters 
of  underground  lakes  in  gypsum-anhydrite  rocks  are  to  be  classified 
as  mineral  waters.  ,  L.  S.  T. 

Cobalt  in  mine  waters.  I.  P.  Novochatski  and  S.  K.  Kalinin 
(i Compt .  rend .  Acad.  Sci .  U.R.S.S.,  1941,  31,  591— 593).—  Co  is 
present  in  mine  waters  of  a  no.  of  deposits,  particularly  Cu  and 
polymetallic  deposits  rich  in  Cu,  thus  indicating  par  agenesis  of  Co 
with  Cu  mineralisation.  Mine  waters  serve  as  a  concn.  of  Co. 
Owing  to  the  presence  of  Mn  compounds,  Co  is  pptd.  from  solution 
at  a  lower  pH  than  is  normally  required  to  ppt.  it  as  hydroxide. 

-A.  J.  M. 

Oxidation-reduction  potentials  and  pH  of  the  lake  waters  and  of 
lake  sediment.  R.  J.  Allgeier,  B.  C.  Hafford,  and  C.  Juday  (Trans. 
Wisconsin  Acad.  Sci.,  1941,  33,  115 — 133). — Oxidation-reduction 
potentials  and  pH  of  lake  BLO  are  determined  in  situ  (apparatus 
described).  Redox  potential  is  generally  lower  in  the  lower  waters 
due  not  only  to  lower  dissolved  02  but  also  to  Fe’\  H«S,  and  possibly 
org.  reducing  systems.  Redox  potentials  of  lake  waters  arc  not 
const.  *  L.  G.  G.  W. 

Beer’s  law  and  the  proportion  of  organic  matter  in  lake  waters. 
H.  R.  James  (Trans.  Wisconsin  Acad.  Sci,,  1941,  33.  73 — 82). — 
For  a  scries  of  dilutions  of  lake  H,0,  light  absorption  follows  Beer's 
law  so  long  as  the  dilution  is  >6%.  Below  this  irregular  results 
are  obtained  because  at  these  dilutions  physical  changes  of  the 
colloids  in  the  H„0  take  place.  L.  G.  G.  W. 

Isotopic  composition  ol  waters  in  metamorphie  rooks  and  minerals, 
V.  I.  Vernadski,  A.  P.  Vinogradov,  and  R.  V.  Teis  (Compt.  rend. 
Acad .  Sci.  U.R.S.S.,  1941,  31,  573— 576).— Chlorites,  talcs,  and 
serpentines  of  different  deposits  and  geological  ages  were  used. 
H20  was  distilled  from  them  at  1140°,  and  its  d  determined.  In 
almost  all  cases  the  d  was  >  that  of  standard  purified  tap-H,0. 
In  two  cases,  the  greater  d  was  shown  to  be  due  entirely  to  lsO}  the 
D  content  being  <  that  of  standard  H20.  "  A.  J.  M. 

Sixteenth  list  of  new  mineral  names.  L.  j.  Spencer  {Min.  Mag., 
1943,  28,  334— 344).— A  dictionary  list  of  94  names  collected  from 
the  1941 — 43  literature.  Chemical  formula!  are  given  for  each 
mineral  and  a  systematic  chemical  classification  is  appended. 

L.  J.  S. 

Helium  indexes  for  several  minerals  and  rocks.  N.  B.  Kcevil 
(Amer.  J.  Sci.,  1943,  241,  680— 693).— He  index  data  for  rocks  and 
minerals  from  Franklin  and  Sterling  Hill,  New  Jersey,  and  from 
Buchans,  Newfoundland,  and  for  diabases  and  basic  rocks  from 
Yellowstone  National  Park,  Michigan,  New  Jersey,  and  Quebec,  are 
recorded  and  discussed.  He  indexes  for  a  scries  of  cryst.  basic  rocks 
are  fairly  consistent  with  the  expected  geological  sequence,  probably 
because  of  the  high  He  retentivities  of  the  mafic  constituents. 
Results  for  pre-  and  post-ore  dykes  in  southern  Quebec  and  New¬ 
foundland  indicate  contemporaneous  mineralisation  in  these  two 
widely  separated  deposits.  Rocks  with  a  glassy  groundmass  are 
useless  in  geological  correlation  by  the  He  method.  L.  5,  T. 
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Sulphur  at  Rotokaua,  Taupo.  J.  Healy  ( New  Zealand  J.  Sci. 
Tech,,  1942,  23,  B,  84 — 92), — ' The  S  occurs  In  ores  of  several  different 
types,  the  most  common  being  patches  of  massive  S,  which  consist 
of  pure  S  embedded  in  a  fine  matrix  of  pumice.  Lenses  of  44  black  14 
S  (80%  S)  are  closely  associated  with  the  massive  deposits.  The 
amount  of  S  estimated  to  be  available  is  8 — 11*6  X  10a  tons.  All 
deposits  are  connected  with  thermal  vents  and  are  of  volcanic  origin, 
the  5  being  deposited  at  the  surface  by  oxidation  of  H»S, 

L.  S.  T. 

Formation  o!  mineral  “  hair  silverA5  E.  Jensen  (5  Nordiske 
Kemihernwde,  1939,  193). — “  Hair  Ag  "  (I)  is  formed  whenever  Ag 
is  pptd.  in  presence  of  Sb***  in  solution  and  a  solid  sulphide.  (I) 
from  Kongsberg  (Norway)  has  been  formed  by  migration  of  Ag*  in 
Ag„S  to  a  surface  where  it  was  pptd,  by  Sb*’*  or  Cu  *  below  100° ;  it 
cannot  have  been  formed  by  g&seous  reduction  of  Ag3S  at  >250°, 

M.  H.  M.  A. 

Bauxite  in  Tasmania.  H.  B.  Williams  (Bull,  Imp .  Inst.,  1943, 
41,  196 — 200). — Proved  and  potential  resources  at  Ouse,  Campbell 
Town,  Swansea,  and  St.  Leonards  indicate  a  substantial  vol.  of 
ferruginous  bauxite  suitable  for  the  production  of  AL  The  Ouse 
deposits  average  A1203  41*2,  SiOs  3*2,  and  Ti02  2s  17%. 

L.  S.  T. 

Nature  and  origin  of  Tasmanian  bauxite.  D.  R.  Dickinson  (Bull. 
Imp .  Inst.,  1943,  41,  200*— 203). — The  physical  characteristics  of 
Tasmanian  bauxites  diffe#  widely  in  the  various  localities,  but  the 
geological  associations  are  similar,  and  the  deposits  probably  belong 
to  one  epoch  and  were  formed  by  similar  processes,  viz.,  decomp. 
in  situ  of  volcanic  tuff  accumulations.  L.  S.  T. 

Coloration  of  Ural  corundums,  B.  A.  Gavrusevitsch  (Compi. 
rend.  Acad .  Sci .  U.R.S.S.,  1941,  31,  686— 688).— Coloration  depends 
on  genesis.  Corundums  from  the  Vishneviye  Gory  and  Kishtym 
regions  are  greenish-grey  and  brown  (pegmatites),  greyish-blue  and 
blue  (desilicified  pegmatites),  and  blue  (emery  deposits).  The  main 
colorants  are  Fe'*  ,  Fe",  Ti,  Mn,  and,  to  a  smaller  extent,  Ni  and  V,  and 
they  seem  to  replace  A1  isomorphously.  Light  corundums,  except 
greyish-blue,  have  high  content  of  Ca  and  Mg.  Cr  is  absent  in  most 
and,  when  present,  occurs  to  only  a  very  limited  extent. 

W.  R.  A. 

Composition  of  ur&ninites,  R.  Bakken  and  E.  Gleditsch  (5 
Nordiske  Kemihernwde ,  1939,  200 — 201). — U02  ;  UOs  in  cleveite  varies 
widely  with  different  samples.  U03  is  formed  from  U02  and  02  in 
solid  solution  from  the  transition  :  2UGa->2PbO  +  02  (PbOa  is 
always  absent),  and  U02  :#J03  is  thus  a  very  rough  guide  to  the  age 
of  the  mineral.  M.  H.  M.  A, 

Course  of  the  reactions  occurring  between  serpentine  and  super™ 
phosphate,  H.  O,  Askew  (New  Zealand  J.  Sci.  Tech.,  1942,  24,  B, 
128 — 134). — Reaction  between  ground  serpentine  (I)  and  super¬ 
phosphate  (11)  leads  to  large  reductions  in  the  amounts  of  H20-sol. 
P04,  CaO,  and  S04,  but  not  to  reductions  in  citric  acid-sol.  fractions ; 
Si02  and  Fc  appear  in  a  readily-sol.  form.  Since  Ca3{P04)2  is  the 
main  Ca  phosphate  present  after  reaction  is  complete,  the  expected 
scheme  Ca(H,P04)fl  +  MgO  =  CaBPQ4  +  MgHP04  +  HaO  does 
not  explain  the  reaction  between  (i)  and  (II).  2%  citric  acid 

extracts  more  Mg**  from  the  mixture  than  does  distilled  H20. 
Mixtures  of  (I)  and  (II),  originally  moist,  can  become  apparently 
dry  without  loss  of  total  H20.  This  is  due  to  hygroscopic  H20 
being  fixed  as  HsO  of  crystallisation  of  the  new  phosphates  formed 
during  the  reaction.  L,  S.  T. 

Forgotten  uses  of  selenite,  C.  E.  N.  Bromehead  (Min.  Mag., 
1943,  26,  326 — 333) . — Mention  is  made  of  the  use  in  ancient  times 
of  cleavage  slabs  of  gypsum  in  windows,  L.  J.  S. 

Genetic  types  of  cobalt  deposits  in  the  Urals.  A.  E,  Malachov 
(Compi.  rend.  Acad.  Sci.  U.R.S.S.,  1941,  31,  148— 149).— The  most 
pronounced  concns.  of  Co  ores  in  the  Urals  occur  in  the  following 
genetic  varieties,  (a)  Deposits  of  the  exogenetic  group,  represented 
by  widely  distributed  deposits  of  the  Mesozoic  weathering  crust  of 
the  Southern  and  Middle  Urals,  with  types  (i)  hydroxide  ores,  with 
Co  and  Ni  (1  :  6)  contained  in  complex  hydrated  oxides  of  Fe,  Mn, 
etc.,  and  (ii)  silicate  deposits  with  Co  and  Ni  (1  :  20)  entering  the 
isomorphous  Mg  silicates,  revdiniskite,  garnierite,  etc.  (b)  Deposits 
of  the  endogenctic  group,  with  types  (i)  silicate  in  dunite  plutones 
of  the  Urals,  with  Co  and  Ni  (1  :  10)  entering  olivines  isomorphously, 
(ii)  sulphide  types  present  In  classical  deposits  of  the  Urals,  viz., 
Cu  and  Fe  ore  deposits,  Cu  pyrites  deposits,  hydrothermal  Fe  ore 
deposits,  and  altered  rocks  such  as  the  listvenites  of  the  Pishmin- 
Kliutschcvsk  ore  field.  These  sulphide  types  offer  the  greatest 
possibilities  of  utilisation,  L.  S.  T. 

Occurrence  of  iron  ore  in  the  Gatlins  District,  S.  Otago.  R.  W. 

Willett  (New  Zealand  J ,  Sci .  Tech.,  1942,  23,  B,  227 — 230). — The 
occurrence  of  Fe  ore,  cemented  blacksand,  in  the  Jurassic  sandstone 
of  this  district  is  described.  Two  chemical  analyses  are  given. 
The  high  Ti02  content,  ~8 — 9%,  and  the  small  quantity  of  ore 
eliminate  economic  possibilities.  L.  S.  T. 

Tin  in  lievrite.  G.  P.  Barsanov  (Compi.  rend.  Acad.  Sci.  U.R.S.S., 
1941,  31,  594 — 597). — -The  occurrence  of  Sn  has  been  confirmed  in 


a  large  no.  of  specimens  of  lievrite,  so  that  its  presence  is  not  acci¬ 
dental.  The  processes  by  which  Sn  could  be  combined  in  a  basic 
ferrosilicate  mol.  arc  discussed.  A.  J.  M. 

Occurrence  of  indium  in  various  metallogenio  cycles  of  the  U.S.S.B. 

N.  M.  Prokopenko  (Compi  rend .  Acad.  Sci .  U.R.S.S.,  1941,  31, 
19— 21).— In  is  an  element  typical  of  the  metallogenic  Variseian 
cycle.  Its  occurrence  in  this  and  other  cycles  is  discussed. 

L.  S.  T. 

Distribution  of  indium  in  Ural  ore  deposits.  S.  A.  Borovik  and 
N.  M.  Prokopenko  (Compi.  rend.  Acad .  Sci .  U.R.S.S.,  1941,  31, 
22— 23).— The  distribution  of  In,  which  is  frequent  but  variable 
in  the  pyrite  and  Cu-Zn  deposits  of  the  Urals  is  discussed. 

L.  S.  T. 

Prospecting  evidence  for  indium.  N.  M.  Prokopenko  (Compi.  rend. 
Acad .  Sci.  U.R.S.S.,  1941,  31,  10 — 18).- — N.  Kirghizia  and  E. 
Transbaikal  can  be  regarded  as  enriched  with  In,  whilst  Altai  and 
Salair  are  impoverished ;  the  Urals  occupy  an  intermediate  position. 
Distribution  of  In  in  sphalerites  (I)  depends  in  an  unknown  way  on 
the  Fe  concn.  ;  In  is  more  frequently  contained  in  (I)  from  the  lower 
horizons  of  a  deposit.  Black  ferruginous  (I)  are  especially  rich  in 
la.  Prospecting  for  In  should  bo  conducted  in  polymetallic  deposits 
of  hypo  thermal,  hypo-mcsothermal,  and  mesothermal  types,  particu¬ 
larly  sulphides.  L.  S.  T. 

Content  of  germanium  and  other  rare  elements  m  topazes  and 
beryls  of  the  U.S.S.R.  S.  A,  Borovik  (Compi,  rend.  Acad.  Sci. 
U.R.S.S.,  1941,  31,  24—26).—  Spectro graphic  determinations  of  the 
Ge  content  of  28  samples  of  topaz  (I)  from  different  deposits  of 
the  U.S.S.R.  are  recorded.  a)  of  early  origin  shows  a  high  Ge 
content ;  that  of  a  later  generation  shows  much  less  (10 — 20  times). 
Beryls  (II)  from  the  same  deposits  (Emerald  mines)  as  the  topazes 
with  high  [Ge]  contains  no  Ge,  but  0*01%  of  Sc  and  much  Cr  was 
present  in  the  green  (II).  Chrysoberyl  from  this  deposit  contained 
0T  %  of  Sn  and  comparatively  much  Ga.  9  samples  of  (I)  contained 
no  Ga,  1  contained  — 10““4 %,  10  contained  10“3%,  and  the  remainder 
0*005%.  The  distribution  of  Ga  in  the  topazes  is  quite  different 
from  that  of  Ge.  Some  V  and  much  Cr  were  present  in  the  topazes 
that  gave  no  Ge  lines.  L.  S.  T. 

Identity  of  tan  atari  te  and  diaspore.  J.  D.  Gotman  (Compi.  rend. 
Acad.  Sci.  U.R.S.S.,  1941,  31,  29 — 30). — The  mineral  found  near 
Kairakty,  Kazakhstan  (Petrushkevitsch,  1926)  is  a  normal  rhombic, 
and  not  a  monoclinic,  diaspore.  Tanatarite  does  not  exist,  there¬ 
fore,  as  a  mineral  species.  L.  S.  T. 

Lazulite  m,  the  and&lusite-serieite-quartz  rocks  of  the  Kongur- 
Alanghez  range.  S.  A.  Movsesjan  (Compi.  rend.  Acad.  Sci.  U.R.S.S., 
1941,  31,  31 — 32). — The  occurrence  of  lazulite  (I)  at  Kapudshick 
is  described,  and  a  chemical  analysis  recorded.  (I)  is  attacked  by  a 
mixture  of  any  of  the  acids,  HN03l  HO,  H2S04,  H3P04,  and  HP, 
only  after  ignition  at  600—700°.  It  is  unattacked  by  dil.  H2504 
(1  :  3)  at  high  pressure  (~32  atm.)  or  at  235°.  L.  S.  T. 

Synthesis  of  magnesium  silicate  gels  having  a  two-dimensional 
regular  structure.  H,  Strese  and  U.  Hofmann  (Z.  anorg.  Chem., 
1941,  247,  66— 96).— Gels  obtained  by  boiling  MgCl2  and  hydrated 
SiO,  with  KOH  or  Ca(OH),  have  the  composition  and  properties  of 
Mg  montmorillonite,  •  Mg3(OH)2Si4Ojp,nH20.  Hydrothermal  treat¬ 
ment  with  KOH  affords  montmorOlonite  or  mica  according  to 
conditions.  Gels  resembling  antigorite,  Mg0(OH)sSi4O10,  may  also 
be  obtained  under  suitable  conditions.  F.  J.  G. 

Piedmontite -bearing  quartz  schists  from  Black  Peaks  N.W.  Otago. 
C.  O.  Hutton  (New  Zealand  J.  Sci.  Tech.,  1942,  23,  B,  231—232).— 
Petrology  is  described,  and  optical  data  on  the  piedmontite  and 
accessory  tourmaline  (elbaite)  are  recorded.  L.  S.  T. 

Bare  earths  in  scheelite.  J.  K.  Marsh  (J.C.S.,  1943,  577—578).™ 
Chemical  and  spectroscopical  analysis  of  scheelite  from  Forbes 
Reef,  Swaziland,  detects  only  6%  of  the  amount  of  Eu  detected  by 
ServigncJs  micro-method  (cf.  A.,  1940,  I,  303).  Servigne's  estim¬ 
ations  of  the  amounts  of  other  rare  earths  in  scheelite  are  criticised. 

C.  R.  H. 

Thermo  chemical  properties  of  the  torbanite  of  the  Glen  Davis 
deposit,  R.  F.  Cane  (J.  Proa.  Roy .  Soc .  New  South  Wales ,  1943,  78, 
1 90 — 202) . — Experimental  investigation  of  the  nature  and  rate  of 
the.  thermal  decomp,  of  torbanite  (I)  shows  that  there  is  no  direct 
conversion  of  the  original  org.  matter  into  crude  oil  and  gas.  The 
org.  matter  changes  at  a  temp,  <  that  necessary  to  produce  oil  into 
a  'semi-solid  intermediate  bitumen  phase,  which  produces  oil  on 
decomp.  Time  and  temp,  are  the  two  controlling  factors  in  the 
nature  of  the  oil  produced.  Data  for  thermal  expansion,  17,  sp. 
heat,  and  heat  of  combustion  of  the  crude  oil  obtained  from  (I)  are 
recorded.  L.  S.  T. 

Orepuki  oil  shale.  R.  F.  Cane  (New  Zealand  J .  Sci.  Tech.,  1942, 
23,  B,  212 — 216).— Physical  characteristics  and  microscopic  structure 
arc  described.  Chemical  analysis  shows  that  the  shale  ash  is  typical, 
but  the  nature  of  the  oil  is  less  common.  The  higher  fractions  are 
largely  saturated,  and  contain  >10%  of  phenolic  substances.  S  is 
high,  and  the  oil  contains  large  amounts  of  wax.  L.  S.  T, 
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I. — SUB-ATOMICS. 

Continuous  spectrum  o!  hydrogen-like  atoms  (parabolical  co¬ 
ordinates).  W.  R.  Morgans  (PhiL  Mag.,  1944,  [vii],  34,  842 — 
350),— Theoretical  expressions  for  the  intensities  for  transitions 
between  the  continuous  states  and  the  Lyman  and  Balmer  states 
are  obtained  from  the  solution  of  the  wave  equation  in  parabolical 
co-ordinates.  H.  J.  W. 

Continuous  absorption  of  light  in  potassium  vapour*  R.  W. 

Ditchburn,  J.  Tunstead,  and  J.  G.  Yates  (Pruu.  Roy «  Soc.,  1943,  A, 
181,  386—399).* — A  new  type  of  absorption  tube  for  the  study  of 
metal  vapours  is  described.  The  continuous  absorption  of  K  and 
K2  vapour  in  the  range  3000™*1  GOO  A.  is  studied,  and  the  at.  and 
mol.  absorptions  are  separated.  At  short  AA  the  at.  absorption 
coeff.  increases  rapidly  and  varies  linearly  with  v.  The  at.  results 
are  in  conflict  with  theory ;  it  is  suggested  that  exchange  effects 
may  account  for  the  discrepancy.  G.  D.  P. 

Curves  of  growth  for  the  A  dwarfs*  y  Ge  minor  urn  and  Sirius. 

L.  H.  Allor  (Astrophys.  J.,  1942,  90,  321— 343).— The  curves  are 
constructed  from  measurements  of  equiv.  widths  of  absorption  lines 
of  Fe  i,  Fe  ir,  Cal,  Cr  i,  Cr  n,  Ti  xi.  Sc  n,  and  Y  n,  a  table  of  which 
is  given.  Excitation  temp.  (^6000°)  and  ionisation  temp.  (8700°) 
are  derived.  The  electron  pressure,  1-2  X 102  dynes  (theoretical, 
7x10“),  is  calc,  on  the  assumption  that  the  broadening  of  the  H 
lines  is  due  entirely  to  continuous  absorption  by  at.  H  in  the  stars. 
The  amount  of  Fc  above  the  photosphere  of  Sirius  is  0'05  of  that 
above  the  photosphere  of  the  sun.  H/Fe  (by  wt.)  is  ~1000  in  the 
A  dwarfs.  E.  R.  R, 

Survey  of  the  spectra  and  radial  velocities  of  the  less  regular  M-type 
variable  stars,  A.  H.  Joy  {Astrophys.  J.,  1942,  98,  344—  370).— The 
distribution,  spectroscopic  abs.  magnitudes,  spectral  types,  radial 
velocities,  and  displacements  of  emission  lines  are  determined  for 
118  stars;  spectroscopic  observations  on  105  of  these  are  new. 

E.  R.  R. 

Mean  absolute  magnitudes  and  space  motions  of  the  irregular 
variable  stars.  R.  E.  Wilson  {Astrophys.  J.t  1942,  96,  371 — 381). 

E.  R.  R. 

Wave-lengths  ol  new  coronal  lines.  W.  Petrie  and  D.  H.  Menzel 
(Astrophys.  J.t  1942,  96,  305 — 398). — AA  measured  from  three 
jumping-film,  one  ultra-violet  moving-film,  and  five  moving- film 
spectra  of  high  dispersion,  all  photographed  during  the  193G  eclipse, 
are  tabulated.  New  lines  at  3980*9,  4003*5,  4050*3,  4170*8,  4272*9; 
5899-1,  5912*4,  5937-1,  6294*9,  6336-9,  6513*0,  6524-1;  3216-5, 

3296*1,  3577*2,  3586*6,  3630-7,  4429*8,  4674*4,  4705*7,  4783*9,  and 
5094*0  a,  were  discovered.  The  last  ten  of  these  may  arise  from 
photographic  effects  of  undetermined  origin.  E.  R.  R. 

Composite  spectrum  of  J  TaurL  J.  A.  Hynek  and  O,  Struve 
{Astrophys.  J.,  1942,  96,  425—437).  E.  R.  R. 

Negative  hydrogen  ion  and  its  absorption  coefficient.  R.  E.  William¬ 
son  {Astrophys.  1942,  96,  438 — 450). — A  six- parameter  -wave- 
function,  derived  on  the  basis  of  the  Ritz  principle,  predicts  an 
electron  affinity  of  0*0265  at.  unit  (current  val.  0*0253)  and  an  at. 
absorption  coeff.  of  8*0  X  10“17  sq.  cm.  at  5000  a.  (cf,  2*6  XlO"17  sq. 
cm.  at  4000  a,).  The  new  vals.  for  the  absorption  coeff,  are  sub¬ 
stantially  >  the  old  throughout  the  red  and  infra-red.  E.  R.  R. 

Spectrographie  observations  of  Nova  Hereulis  (1934)  and  Nova 
Serpentis  (1909)  with  identifications  o!  [Fe  V]  and  [Fe  hi]  in  Nova 
Pictoris  (1925).  P.  Swings  and  O.  Struve  (Astrophys.  1942,  96, 
468 — 474) # — Velocities  of  expansion  of  Nova  DQ  Hereulis  (1934) 
vary  from  338  km,  per  sec.  for  [O  ir]  to  256  km.  per  see.  for  [O  in], 
suggesting  stratification.  Lines  show  curved  outer  components, 
with  a  faint  central  line  in  the  case  of  Hy.  Since  1940  relative 
intensities  of  emission  lines  have  changed  considerably  and  the 
continuum  of  the  central  star  has  decreased  in  brightness.  [Fe  v] 
and  [Fe  vi]  are  well  developed  in  the  spectrum  of  Nova  Serpentis, 
in  which  the  electron  density  in  the  nebulosity  is  still  high, 

E.  R.  R. 

Interpretation  o!  the  spectrum  of  HD  190073.  O.  Struve  and 
P.  Swings  (Astrophys.  1942,  96,  475 — 480). — Beals’  interpretation 
is  discussed  in  the  light  of  more  recent  measurements  of  the  contours 
of  the  H  and  Ca  n  lines.  E.  R.  R. 
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Spectrum  of  67  OpiuehL  P.  Lacroute  and  W.  H.  Dirks  (Astrophys. 

1942,  96,  481). — The  spectrum,  which  is  faint,  was  studied  from 
4100  to  4520  a.  During  28—29  July  and  6—7  Aug.,  1942,  the 
star  was  of  the  P  Cygni  type.  C  n  and  O  u  lines  were  not  observed 
either  in  emission  or  in  absorption  (see  following  abstract). 

E.  R.  R. 

Spectrum  of  67  OpiuehL  O.  Struve  (Astrophys.  1942,  96, 
482).— Spectra  taken  in  1929—30,  May,  1939,  and  22  Sept.,  1942, 
show  no  P  Cygni  structure  (see  preceding  abstract).  E.  R.  R. 

Nuclear  emission  in  spiral  nebulae.  C.  K.  Seyfert  (Astrophys. 
1943,  97,  28 — 40) . — Spectrograms  of  six  extra-galactic  nebulae  with 
high-excitation  nuclear  emission  lines  superposed  on  a  normal 
G-type  spectrum  are  recorded.  True  relative  intensities  are  deduced 
and  individual  differences  discussed.  Max.  width  of  the  Balmer 
emission  lines  increases  with  abs.  magnitude  of  the  nucleus  and 
with  the  ratio  of  light  in  the  nucleus  to  total  light  in  the  nebula. 
The  wide  emission  lines  are  absent  in  the  brightest  diffuse  nebulae 
in  other  extra-galactic  objects,  "  E.  R.  R, 

Speetrographic  study  of  meteorites.  W.  W.  A.  Johnson  and  D.  P. 
Norman  (Astrophys.  J.f  1943,  97,  46— 50).— 18  meteorites  were 
examined  speetrographically  for  69  elements.  40  were  found, 
including  As,  Be,  Cd,  Ce,  Hg,  In,  Ir,  Pd,  Pt,  Te,  Tm,  and  Zr,  which 
are  absent  from  King's  list.  No  obvious  grouping  on  the  basis  of 
at.  constituents  is  possible.  E.  R.  R. 

Spectrum  of  r  Scorpii.  P.  W.  Merrill  and  W.  S.  Adams  (Astrophys. 
J-,  1943,  97,  9S— 104). — Total  widths  and  displacements  of  lines  of 
H,  He,  O,  Nc,  C,  N,  Mg,  Al,  Si,  S,  and  Ca  are  measured  with  dis¬ 
persion  2*9  a.  per  mm.  Total  widths  are  H,  23  A. ;  He,  1—8  a.  ; 
others,  0*5  a.  Profiles  and  displacements  of  He  lines  strongly 

indicate  the  Stark  effect.  E.  R.  R. 

/ 

Structure  of  interstellar  H  and  A"  lines  in  50  stars*  W.  S.  Adams 
(Astrophys.  1943,  97,  105 — 1 1 1),— Intensities  of  interstellar 
H  and  K  lines  of  Ca  ir  in  50  stars  are  measured.  Radial  velocity 
measurements  may  distinguish  between  different  interstellar  clouds, 
which  appear  to  be  of  discrete  nature,  free  from  considerable  turb¬ 
ulence,  and  of  great  extent.  Intensities  and  displacements  of 
additional  narrow  interstellar  lines  of  Ca  i,  Fe  i,  CN,  CH,  and  CH+ 
are  measured.  E.  R.  R. 

Spectrum  of  the  nebulosity  near  Kepler’s  Nova  of  1604  [Nova 
Opiuehi  1604].  R.  Minkowski  (A strop hys.  1943,  97,  128 — 129). — 
The  spectrum  consists  of  emission  lines  of  [O  in]  A  5007,  [O  x]  A  6300, 
[N  ii]  AA  6584,  6548,  Ha,  and  [S  ii]  A  6731  A.  The  nebulosity  may 
be  a  remnant  of  Kepler's  Nova,  which  was  a  supernova.  E.  R.  R. 

Spectrum  of  Nova  Cygni  1942*  R.  C.  Sanford  (Astrophys.  J., 
1943,  97,  1 30 — 1 34) . — Changes  in  the  light  and  spectrum  of  this 
nova  from  Sept.  15  to  Dec.  17,  194.2,  are  recorded  and  compared 
with  those  of  Nova  Hereulis  1934.  E.  R.  R. 

Emission-line  intensities  in  some  bright  northern  WolfARayet  stars. 

L.  H.  Alter  (Astrophys.  1943,  97,  135—165). — Excitation  temp,  of 
the  atm.  envelopes  of  certain  bright  Wolf-Rayet  stars,  estimated 
from  emission  line  intensities,  are  very  high  and  depend  on  the 
ionisation  potential  of  the  ion  employed.  The  emission  lines  do  not 
arise  from  the  primary  mechanism.  The  chemical  composition  of 
the  atm.  is  deduced  :  in  C  stars,  He/O  — 50,  He/C  ==16;  in  N  stars,. 
He/N==20,  He/C  =  300.  These  compositions  indicate  supernova 
rather  than  nova.  Electron  densities  in  the  radiating  layers  of 
Wolf-Ray et  stars  are  10 11  to  10 12  electrons  per  c.c.  E.  R.  R. 

Spectrographie  observations  of  peculiar  stars*  Y*  P.  Swings  and 
O.  Struve  [Astrophys.  J.,  1943,  97,  194— 225).— The  spectrum  of 
Z.  Andromed«e  in  three  successive  years  is  tabulated.  Strong  lines 
of  [Fe  vii]  were  evident  in  July  and  Nov.,  1942.  New  data  on  the 
emission  lines  of  Fe  x,  Fe  it,  [Fe  n],  [Fe  hi],  and  [Fc  v]  in  peculiar 
stars  are  given.  Four  stars  with  absorption  shells  are  described  in 
detail,  especially  shell  lines  of  IT  and  He  i.  Spectra  of  83  Be  stars 
are  described  :  MWC  23  has  a  strong  shell  spectrum  of  H;  MWC 
342  shows  strong  emission  lines  of  H,  Fe  ir,  and  [Fe  iij,  and  shows 
structure  in  the  H  lines.  The  fluorescence  and  recombination 
mechanisms  are  related  to  the  general  characteristics  of  shell  spectra. 
The  95  N  flaring  stages  ”  of  nova  are  discussed  and  related  spectro¬ 
scopic  phenomena  interpreted.  E.  R.  R. 
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BD  +14°  3887,  a  peculiar  Be  star  showing  emission  lines  of  Na  I, 
[Fe  m],  and  He  i,  with  a  note  on  the  spectrum  of  CD  —27°  11944. 
J.  W.  Swensson  (Asirophys.  J  1943,  97,  226 — 233). — BD  +14°  3887 
shows  lines  of  H,  Fe  n,  [Fe  n],  Cr  II,  Mg  I,  and  Mg  n,  with  an 
unusual  combination  of  Na  i,  [Fe  m],  and  He  I.  The  mechanism 
of  excitation  of  the  emission  lines  is  discussed.  New  lines,  especially 
permitted  Fe  in  multiplcts  a5P—4p  5P°  and  aW—4p  5JP°,  which 
are  sensitive  to  dilution  effects,  arc  reported  in  CD  —27°  11944, 

E.  R.  R. 

Spectrum  of  HD  192954.  A.  A.  Broyles  [Asirophys.  1943,  97, 
234 — 251). — Contours  of  H  lines  show  very  narrow  and  deep  central 
cores  with  broad  shallow  wings  to  each  side,  indicating  that  part  of 
the  absorption  occurs  in  a  dense  layer  corresponding  with  a  main 
sequence  star,  and  part  in  a  layer  of  low  pressure.  The  weakening 
of  Mg  ii  and  Si  n  lines  indicates  dilution  in  an  outer  layer.  The 
star  is  probably  of  type  B9n.  AA  of  lines  from  A  3321  to  A  5479  a. 
are  tabulated.  E.  R.  R. 

Spectrum  of  v  Sagittarli  to  the  visual  region.  J.  S.  Greenstein 
(Asirophys.  J.,  1943,  97,  252—254). — The  spectrum  is  marked  by 
the  strength  of  N  and  Ne  lines.  High  Ne/O  and  abnormal  N/O 
abundance  ratios  are  estimated.  E.  R.  R, 

Spectrophotometric  observations  of  the  light  of  the  night  sky, 

C.  T.  Elvey  and  (Miss)  A.  H.  Farnsworth  (. Asirophys .  1942,  96, 

451—467). — Variations  of  intensities  of  lines  at  5577,  6300,  6560, 
and  5893  a.  with  zenith  distance  indicate  a  height  of  500  km.  for 
the  auroral  layer.  Nocturnal  variations  of  intensities  were  deter¬ 
mined,  and  explanations  suggested  in  the  case  of  the  Na  line  and  the 
red  O  line  (6300  a.).  The  distribution  of  Na  is  exponential  between 
70  and  115  km.  E.  R.  R. 

Observations  of  the  light  of  the  night  sky  with  a  photoelectric 
photometer,  C.  T.  Elvey  {Asirophys.  J.,  1943,  97,  65—71).— 
Nocturnal  variations  include  one  with  a  min.  near  midnight  and 
one  in  which  intensity  decreases  throughout.  Irregular  variations 
which  differ  in  different  directions  in  the  sky  are  reported.  No 
positive  results  are  obtained  for  the  height  of  the  atm.,  and  motions 
of  the  irregular  patches  of  light,  and  no  relation  is  found  between 
fluctuations  in  light  and  variations  in  the  ionosphere  as  indicated 
by  signal  strengths  of  reflected  radio  beams.  E.  R,  R. 

Time-lag  of  impulse  breakdown  at  high  pressures.  J.  D.  Cobine 
and  E.  C.  Easton  (/.  Appi.  Physics ,  1943,  14,  321— 331).— Spark 
breakdown  time  lags  are  determined  in  N*  at  varying  pressures 
(7—1000  lb.  per  sq.  in.)  and  overvoltages  14—128%  of  the  static 
breakdown  voltage,  for  surges  between  Cu,  Al,  and  Ni  electrodes. 
Crit.  pressure  and  overvoltage  conditions,  at  which  the  lag  changes 
abruptly  from  ~  10~2  to  ~10-5 — 10~°  sec.,  are  found.  L.  J,  J. 

Element  93  and  its  position  in  the  periodic  system,  K»  Starke 
(Z.  anorg.  Ghent.,  1943,  251,  251— 259).— Theoretical,  Evidence  for 
the  view  that  element  93  has  an  outer  electron  configuration  6/6i4  Is2, 
and  represents  the  first  of  a  series  of  “  uranides  "  analogous  to  the 
rare  earths,  is  discussed.  ~  F.  J.  G. 

Analytical  chemistry  of  the  rare  earths.  Average  at,  wt.  of  the 
rare  earths  in  a  mixture,  G.  L.  Barthauer,  R.  G.  Russell,  and  D.  W. 
Pearce  (Ind.  Eng.  Chem.  [Anal.},  1943,  15,  548— 549),— The  oxalate 
to  oxide,  oxalate  to  KMn04  method  (cf.  C.,  1944,  Part  1)  gives  high 
vals.  for  the  at.  wts.  of  La,  Nd,  and  $m  if  the  KMn04  is  standardised 
against  Na2C304,  The  KMn04  must  be  standardised  against  a  pure 
sample  of  the  oxalate  of  the  rare  earth  that  is  the  most  abundant 
constituent  of  any  mixture  under  investigation.  L.  S.  T. 

Separation  of  isotopes  and  thermal  diffusion.  J.  Kendall  (Proc. 
Roy.  Inst.,  1942,  82,  296 — 309).— A  lecture. 

Applications  of  photographic  methods  to  problems  in  nuclear 
physics,  I  (n)  ^  Determination  of  the  energy  of  homogeneous 
groups  of  a-particles  and  protons*  (h)  Determination  of  the  energy 
Of  fast  neutrons.  _  C.  F*  Powell  {Proc.  Roy.  Soc.,  1943,  A,  181,  344— 
359),— The  relative  advantages  of  the  photographic  method  over 
the  expansion  chamber  are  discussed,  and  it  is  claimed  that  the 
advantages  can  be  fully  realised  in  practice. 

(a)  The  range  distribution  is  determined  from  tfye  tracks  of 
a-particles  from  Th  and  U.  Protons  are  obtained  by  bombard¬ 
ment  of  B  and  Li  targets  with  600-kv.  deuterons,  and  their  photo¬ 
graphically-determined  range  distribution  is  compared  with  results 
obtained  with  the  counter  method.  The  photographic  method 
gives  satisfactory  agreement, 

(5)  Neutrons  are  obtained  from  Be  and  B  by  dcuteron  bombard¬ 
ment,  and  their  energy  is  determined  by  observation  of  the  tracks 
of  "  knocked-on  protons  in  the  photographic  emulsion.  Satis¬ 
factory  agreement  with  expansion-chamber  results  of  other  inves¬ 
tigators  is  obtained.  Neutrons  from  the  transmutation  of  D  and 
F  are  also  examined.  G.  D.  P. 

Measurement  of  the  activity  of  radiosulphur  in  barium  sulphate. 
R.  H.  Hendricks,  L.  C.  Bryner,  M.  D.  Thomas,  and  J.  O.  I  vie  (/. 
Physical  *  Chem.,  1943,  47,  469— 473). —If  pptd.  BaS04  containing 
radioactive  S  is  dispersed  in  EtOH  and  allowed  to  settle  and  the 
EtOH  gently  evaporated,  a  uniform  deposit  is  obtained.  Deposi¬ 


tion  of  definite  masses  of  ppt.  on  a  polished  brass  disc  and  bringing 
the  disc  to  a  fixed  position  with  respect  to  a  thin  counter  window 
enables  the  activity  of  such  ppts.  to  be  measured  quantitatively, 
very  little  activity  being  unavailable  to  the  counter.  C.  R.  H. 

Penetrating  non-ionising  cosmic  rays.  L.  J&nossy  and  G.  D, 
Rochester  {Proc.  Roy.  Soc.,  1943,  A,  181,  399— -408). — Experiments 
already  briefly  reported  (cf.  A.,  1942,  I,  129)  prove  the  existence  of 
a  penetrating  non-ionising  radiation  at  sea-level  having  a  mean 
range  of  10  cm.  in  Pb.  It  is  probably  the  same  as  the  radiation 
discovered  by  Rossi  and  Regener  (A.,  1941,  I,  145)  at  4300  m. 
above  sea-level.  The  radiation  may  consist  of  neutrons. 

G,  D.  P. 

Origin  of  cosmic  rays  and  duration  of  existence  of  atoms,  V.  G* 

Fesenkov  and  N.  N.  Pariiski  {Compt.  rend,  Acad .  Sci.  U.R.S.S,, 

1943,  39,  191 — 194). — From  the  intensity  of  cosmic  rays  it  is  calc, 
that  the  half-life  of  an  "  average  atom  is  ~1*6  X  1017  years. 

J.  J.  B. 

II. — MOLECULAR  STRUCTURE. 

Tentative  identification  of  the  Herzberg  bands  of  02  in  the  ultra* 
violet  spectrum  of  the  night  sky,  P.  Swings  {Asirophys.  1943,  97, 
72— 74).— The  strong  night-sky  bands  between  A  A  3110  and  4174  a., 
including  the  strongest  ultra-violet  feature  at  A  3556  a.,  are  identified 
with  bands  of  Herzberg's  system  3£„+  in  agreement  with 

Dufa}^.  R*  R.  R* 

Profiles  in  the  alpha  band  of  atmospheric  oxygen.  H.  A.  A* 

Panofsky  {Asirophys.  /.,  1943,  97.  180— 185).— Seven  lines  were 
photographed  with  the  Berkeley  solar  spectrograph  and  inter¬ 
ferometer  and  their  profiles  measured.  Consistency,  and  agree¬ 
ment  of  the  results  with  theory,  indicate  no  serious  errors  in  the 
interferometric  method,  The  total  absorption  cocff.  of  the  a  band, 
computed  by  two  methods,  was  8*7  X  Iff1  and  9*4  XlO4  per  sec.  per 
cm.  of  normal  atm.  The  mean  mol.  diameter  for  collision  between 
On  mols.  and  air  mols.  was  estimated  to  be  6-15  X  1G“8  cm. 

E.  R,  R, 

Resolution  of  the  telluric  bands  <al  and  w2.  A.  Adel  (Asirophys. 
J.t  1943,  97,  190— 193).— The  C02  bands  <ot  and  in  the  solar 
spectrum  (20,061,  20,568  a.)  are  resolved  into  their  rotational 
structures,  and  observational  data  for  the  two  branches  of  each 
band  are  tabulated.  E.  R.  R. 

Absorption  spectra  of  n«di chlorobenzene*  K.  Siddiqi  (Current  Sci., 
194*3,  12,  253). — With  a  H2  discharge  tube  as  ultra-violet  source, 
12  absorption  bands  in  the  region  2799—2596  a.  were  obtained 
under  .optimum  conditions  (14  mm.  pressure  and  24°).  Data  for  A 
and  v  arc  tabulated.  N.  M.  B. 

Complete  analysis  of  absorption  spectra*  ¥1*  Physico-chemical 
properties  of  the  ohromophorie  naphthalene  nucleus*  E.  Hertel 
(Z.  Eleklrochem 1941,  47,  813—819;  cf.  A.,  1943,  I,  296).— The 
absorption  spectra  of  the  following  compounds  have  been  deter¬ 
mined  over  the  range  16,000—40,000  cm.-1  :  a-  and  j^Cl0H7,NHI, 
1-  and  2-G10H7*NO£,  P-C10H7*OHp  1:2-,  1:4-,  1  :  5-,  and  1  :  8- 
C,0He(NH*.)2,  0-  and£-NO.-CfH4*NH*  1 : 2-,  6  :  2-,  8  :  2-,  1  :  4-,  2  :  1-, 
and  5  :  l-NOa*G10H9*NH2(  and  1:5-  and  1  :  8-C10He(NO^a.  The 
dipole  moments  of  some  of  these  compounds,  together  with  some 
others,  have  been  determined  or  re-determined.  The  relationship 
between  absorption  spectra  and  dipole  moments  is  discussed.  If 
two  groups  are  substituted  in  the  same  nucleus  of  C^Hg,  the  effect 
on  absorption  spectrum  and  dipole  moment  is  very  similar  to  that 
produced  in  C6HS,  If  two  similar  substituents  are  introduced  into 
different  nuclei,  the  absorption  spectrum  is  additive  but  distorted. 
With  two  dissimilar  substituents  in  different  nuclei,  there  is  a 
small  displacement  of  the  absorption  range  if  the  variochrome 
activity  of  the  substituents  is  small.  If  it  is  greater,  the  long- A 
absorption  range  is  displaced  far  into  the  visible.  The  effect  on 
colour  of  introducing  N02  in  different  positions  of  ^-dimethyl- 
aminobenzene-l -azonaphthalene  has  been  investigated  by  means  of 
absorption  spectra.  [A.  j.  M. 

Absorption  spectrum  of  luciferin  and  oxidised  luciferin,— See  A., 

1944,  III,  13S. 

Preparation  and  absorption  spectra  of  five  pure  carotene  pigments* — 

See  A.,  1944,  II,  74. 

Special  characteristics  and  configurations  of  stereoisomeric  caro- 
tenoids  including  prolycopene  and  pro-y-carotene. — See  A.,  1944,  II, 
40. 

Colour  matching. — See  B.,  1944,  II,  41. 

Chemistry  of  sulphur.  I*  Raman  spectrum  and  constitution  of 
hydrogen  disulphide*  F.  Feher  and  (Frl.)  M.  Baudier  (Z.  Elektro - 
client.,  1941,  47,  844 — 848) .—The  Raman  spectrum  of  carefully 
purified  H£S2  corresponds  completely  with  that  of  H202,  and  the 
constitution  of  the  two  mols.  is  therefore  similar.  An  assignment 
of  frequencies  to  S-S  and  H— S  linkings  is  made.  A,  J.  M. 

Ultra-violet  luminescence  of  crystals  of  alkali  halides  activated  by 
heavy  metals*  A,  M.  Polonski  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1941,  SI,  543 — 545).— The  position,  form,  and  intensity  of  the  ultra- 
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violet  luminescence  bands  of  alkali  halides  containing  Gu,  Ni,  and 
A g  ions  are  investigated,  rock-salt  and  artificial  KC1,  NaBr,  and 
RbCl  crystals  being  used.  The  introduction  of  Cu”  or  Ni*’  into  the 
lattice  of  NaCl  and  I<C1  does  not  affect  the  position  and  form  of 
the  fluorescence  bands  of  crystals  coloured  by  X-rays.  The  intro¬ 
duction  of  Ag\  on  the  other  hand,  gives  a  very  intense  ultra-violet 
luminescence,  the  bands  of  which  agree  with  the  radiation  from  the 
unactivated  crystals.  NaGl  and  KOI,  activated  by  Ag’,  also  show 
an  intense  ultra-violet  phosphorescence.  NaBr  and  RbCl,  which, 
in  the  pure  state,  show  no  ultra-violet  luminescence,  give  a  very 
intense  one  on  introduction  of  Ag\  A.  J.  M. 

Electrical  moment  of  metallo- organic  compounds,  II,  Silicon 
triethyl  and  triphenyl  hydroxide;  silicon  triethyl  chloride  and 
oxide,  L,  Mala  testa  and  R.  Pizzotti  (Gazzetia,  1943,  78,  143 — 
148). — The  electrical  moments  of  SiEt3Cl,  SiEtyQH,  (SiEt3)20,  and 
SiPhyOH  are  slightly  <  the  moments  of  the  corresponding  C  com¬ 
pounds.  This  is  attributed  chiefly  to  the  capacity  of  the  Si  atom 
to  take  up  >  eight  electrons  in  the  outer  shell.  J.  F.  M. 

Mature  of  molten  salts, — See  A.,  1944,  I,  63. 

Bielectric  properties  of  Buna  synthetic  rubbers,— See  B.,  1944,  II, 

m. 

Influence  of  thin  dielectric  films  on  the  magneto-optical  Kerr  effect 
in  ferromagnetic  mirrors*  M.  M.  Noskov  ( Compl.  rend.  Acad .  Sci. 
U.R.S.S.,  1941,  31,  111— 112).— Films  of  nitrocellulose,  bakelite,  or 
paraffin  oil  on  Ni,  permalloy,  or  Fe  increase  the  magnetic  rotation 
effect  to  a  max.  of  ~T00%,  followed  by  a  decrease  with  increasing 
film  thickness.  The  field-dependence  of  the  increased  effect  follows 
the  change  of  the  normal  effect  in  a  magnetic  field,  reaching  satur¬ 
ation  at  the  same  val.  of  the  field.  Explanations  arc  discussed. 

N.  M.  R 

Physical  properties  of  /{+)-  and  d(—)« alanine.— See  A.,  1944,  II, 

35. 

Rotatory  dispersion  of  a-amino-aeids.— See  A,,  1944,  II,  70. 

Constitution  of  glass,  B.  Schweig  (Glass,  1943,  20,  173 — 174, 
200—202,  227—229,  236,  257—259,  285—287,  313—314,  318;  1944, 
21,  7— 11).— A  review  of  at.  structure  leading  to  the  appraisement  of 
glass-forming  and  glass-stabilising  anions  and  cations  in  terms  of 
their  ionic  potentials  (i.e.,  valency/ionic  radius)  and  their  p-vals. 
(i.e.,  ionic  radius/at.  radius).  On  the  basis  of  the  a- val.  (i.e., 
valency  of  cation  x  (radius  of  anion)*/valcncy  of  anion  x  (radius  of 
cation) h  the  various  oxides  fall  uniformly  into  groups  of  glass 
formers,  stabilisers,  and  modifiers,  without  the  overlapping  ol  the 
group  of-vals.  The  theories  of  the  structure  of  the  glassy  state  arc 
briefly  described.  *  J.  A.  S. 

Effect  of  resonance  on  the  force  constants  and  lengths  of  chemical 
bonds.  E.  Warhurst  (Trans.  Faraday  Sac.,  1944,  40,  26 — 39). — An 
equation  is  derived  showing  the  effect  of  resonance  on  bond  length, 
and  is  applied  to  resonance  between  covalent  single  and  double 
bonds,  and  to  that  between  covalent  and  ionic  bonds.  A  second 
equation  shows  how  the  bond  force  const,  is  affected  by  resonance, 
and  is  used  to  explain  the  decrease  in  vibration  frequency  observed 
when  certain  gases  are  liquefied  or  dissolved  in  non-ionising  solvents. 
For  HGI,  HBr,  HI,  and  H2  the  calc,  magnitudes  of  this  effect  agree 
with  experimental  data.  F.  L.  U. 

Molecular  wave  functions  for  lithium*  C.  A.  Coulson  and  W.  E. 
Duncanson  (Proc.  Roy .  Soc.,  1943,  A,  181,  378— 386).— The  method 
of  mol.  orbitals  is  applied  to  the  discussion  of  the  ground  state  of 
Lio.  The  final  energy  val.  has  an  error  of  ~l-3%.  The  changes  in 
screening  consts.  in  passing  from  at.  to  mol.  states  are  discussed 
and  empirical  rules  deduced.  G.  D,  P. 

Application  of  Polyaks  theorem  to  optical,  geometrical^  and  strac™ 
tural  isomerism.  W.  J.  Taylor  (J.  Ghent.  Physics ,  1943,  11,  532),— 
The  applications  described  by  Hill  (A.,  1943,  I,  220)  can  be  extended. 
The  result  of  the  calculations  of  the  nos,  of  three  types  of  iso  me  rides 
of  cyclopropane  is  given  as  an  example,  L.  J.  j. 

Physical  properties  and  chemical  constitution*  VIII.  Alkyl 
chlorides,  bromides,  and  iodides*  A,  I.  Vogel  ( J.C.S, ,  1943,  636 — 
647 ;  cf.  A.,  1943,  I,  117). — n  has  been  determined  for  a  wide  range 
of  alkyl  chlorides,  bromides,  and  iodides,  for  the  C,  D,  F,  and  G' 
lines,  at  200°,  y  and  p  have  also  been  determined,  over  a  range  of 
temp. ;  [ R ]  and  parachors  have  been  calc.,  and  the  CH*  differences 
evaluated  from  the  results  for  w-halides.  The  CHa  difference  in 
parachors  is  40 TO  from  the  data  for  chlorides,  40-02  for  bromides, 
and  39*98  for  iodides,  differing  somewhat  from  the  accepted  val. 
(39-0).  A.  J,  M. 

Surface  tension  of  white  phosphorus.— See  A.,  1944,  I,  12. 

Surface  energy  and  heat  of  vaporisation*— See  A.f  1944,  I,  12. 

III.— CRYSTAL  STRUCTURE. 

Structure  of  electrodeposited  chromium*  W.  Hume-Rothery  and 
M.  R.  J.  Wyllie  (Proc.  Roy .  Soc.,  1943,  A,  181,  331— 344).— The 
appearance  and  crystal  orientation  of  electrodeposited  Cr  are 
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studied  with  c.d.  of  50 — 3000  amp.  per  sq.  ft.  in  the  temp,  range 
12 — 85°.  In  the  brightest  deposits  a  (III)  plane  is  parallel  to  the 
surface.  The  residual  stress  in  the  deposit  is  least  when  the  bright¬ 
ness  and  preferred  orientation  are  greatest ;  the  hardness  is  also 
max.  for  these  deposits,  G.  D.  P. 

Reflexion  of  Arrays  from  the  **  anti-phase  nuclei  ”  of  AuCu3# 

A.  J.  C.  Wilson  {Proc.  Roy .  Soc.,  1943,  A*  181,  360— 368).— The 
superlattice  lines  in  the  AG  ray  spectra  of  AuGu3  are  not  always 
sharp;  the  breadth  depends  on  the  indices  of  the  line.  The  effect 
is  due  to  the  way  in  which  the  superlattice  is  organised  in  different- 
parts  of  the  crystal.  Calculations  are  made  of  the  line  broadening 
to  be  expected  on  five  assumptions  regarding  the  way  in  which  the 
nuclei  “  change  step."  Closest  agreement  with  observations  is 
given  by  a  manner  of  "  changing  step  "  in  which  Au  atoms  avoid 
one  another.  G.  D.  P. 

Jf-Ray  study  of  the  dissociation  of  an  alloy  of  copper5  iron*  and 
nickel.  (Miss)  V.  Daniel  and  H.  Upson  (Proc.  Roy .  Soc.,  1943,  As 
181,  368 — 378). — Unusual  diffraction  effects  are  observed  when  the 
alloy'  Cu4FeNi3  is  in  process  of  dissociating  into  two  face-centred 
cubic  structures.  Each  line  in  the  spectrum  is  accompanied  by 
side  bands.  Although  complete  agreement  with  theory  is  not 
obtained  it  appears  that  the  cubic  lattice  is  deformed  by  segregation 
of  the  atoms  in  the  early  stages  of  the  dissociation.  The  segregation 
occurs  with  a  periodicity  of  ~50  unit  cells,  so  that  a  modulation 
of  the  structure  is  produced.  The  changes  which  the  alloy  under¬ 
goes  will  probably  elucidate  the  mechanism  of  dissociation  in  alloys 
in  general.  G.  D.  P. 

Crystal  chemistry  of  alloys.  U.  Dehlinger  and  G.  E.  R.  Schulze 
(Z.  Metallk 1941,  33,  157 — 160). — In  metallic  compounds  in  which 
the  valencies  are  not  fully  saturated  each  metallic  bond  between 
two  atoms  corresponds  with  a  definite  energy  of  formation,  and  hence 
an  increase  in  the  co-ordination  no.  of  the  lattices  implies  a  greater 
heat  of  formation  and  therefore  greater  thermal  stability.  This 
principle  explains  the  composition,  structure,  and  stability  of 
CuMg2-  and  MgZn2-type  phases,  the  structure  of  A1B2,  CuA12,  and 
similar  compounds,  and  the  preference  of  heteropolar  metallic  com¬ 
pounds  for  the  composition  AB  and  a  body-centred  cubic  structure; 
the  electrical  conductivity  of  the  AB  type  of  metal  compounds 
shows  that  an  equally  strong  metallic  bond  is  superimposed  on  the 
heteropolar  bond.  A.  R.  P. 

AGRay  diffraction  studies  on  precipitated  cuprous  and  cupric  sul¬ 
phides*  H.  B.  Weiser,  W.  O.  Milligan,  and  j.  M.  Marshall,  jun. 
(J.  Physical  Chem.,  1943,  47,  496—501). — Cu2S  prepared  by  pptn. 
with  H2S  from  solutions  of  Cu2Cl2,  and  CuS  similarly  prepared  from 
solutions  of  CuCl2,  give  chalcocite  and  covellite  Af-ray  diffraction 
patterns,  respectively.  Copptd.  sulphides  give  both  patterns,  with 
no  indication  of  the  presence  of  digenite.  Ageing  the  ppts,  under 
11,0  at  room  temp,  has  little  effect,  except  to  form  traces  of 
CuSG4,5H20  if  air  has  not  been  excluded.  Ageing  at  90°  increases 
the  primary  particle  size.  C.  R.  H. 

Crystalline  structure  of  zinc  cyanide.  H.  S.  Shdanov  (Compl. 
rend.  Acad.  Sci.  U.R.S.S.,  1941,  31,  352— 354),— The  lattice  is 
cubic,  a  5*89  a,  ;  2  mols.  per  unit  cell;  space-group  T\. 

A.  J.  M. 

Crystal  structure  of  silver  oxalate*  R.  U  Griffith  (J.  Chem.  Physics, 
1943,  11,  499 — 505) . — X-Ray  diffraction  data  show  that  Ag2C204 
crystals  are  monoclinic,  with  the  space-group  P2JC — Ci#.  The 
unit  cell  has  a  3"46±0*02,  h  6*16±0*02,  c  9*47ffi0*04  a.,  p  76±lc, 
with  2  mols.  of  Ag2C204.  All  atoms  are  in  sets  of  fourfold  general 
positions.  The  structure  can  be  considered  as  an  assemblage  of 
chain  mols.,  (AgX204)x,  parallel  to  the  b  axis,  held  together  by 
Ag-0  linkings.  The  xt  y,  and  z  parameters  found  for  the  atoms  are, 
respectively:  Ag  0*145,  0*495,  0*156;  C  -0*070,  0*115,  -0*012; 
O1  0*163,  0*216,  -0*110;  O2  -0*163,  0*187,  0*100.  L.  J.  J. 

Crystal  structure  of  braunite*— See  A.,  1944,  I,  72. 

Morphology  of  the  finest  lead  oxide  sublimates.  HI,  IV.  R. 

Meldau  and  M.  Teichmuller  (Z.  Elehtrochem.,  1941,  47,  630—634, 
63*1 — 636).— III.  Very  fine  PbO  sublimates  dissolve  in  HsO  at  room 
temp,  and  deposit  hexagonal  crystals  of  Pb(OH)2.  Electron- 
micrographs  of  salmon-coloured  PbO  show  the  frequent  occurrence 
of  crystals  closely  resembling  those  of  Pba04. 

IV.  Very  fine  Pbp2  sublimates  are  unaffected  by  H20.  They 
have  a  large  sp.  su rf8.ee  with  only  traces  of  cryst.  structure.  Very 
fine  Pb  sublimates  slowly  oxidise  in  air  at  room  temp,  to  PbO  in 
the  form  of  pseudomorphs  of  the  original  Pb  crystals.  Sublimates 
having  the  approx,  composition  PUG  show  crystal  angles  resembling 
those  of  Pb  and  PbO ;  there  is  no  evidence  for  the  existence  of 
PbsO.  F.  J.  G. 

Relations  between  silicates*  phosphates,  and  sulphates*  R.  Ele¬ 
ment  (Z.  Elehtrochem 1941,  47,  843—844).— The  isotypy  and  iso¬ 
merism  occurring  among  silicates,  phosphates,  and  sulphates  is 
discussed  with  special  reference  to  the  compounds  NaaCa4(S04)6 
K2Ca4SiP2012,  Ca3Si3P2O20,  and  Na8CaS5O20.  From  analogy  with 
the  isotypy  of  titanite,  CaTi[Si04/0],  and  tilasite,  MgCa[As04/F], 
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it  is  assumed  that  isotypy  also  exists  between  clisthene,  AlAl[SiO«/0] 
(triclinic),  and  amblygonite,  LiAl[P04/F]  (triclinic).  The  powder 
diagrams  of  the  last  two  show  some  similarities.  A.  J.  M. 

Crystal  structure  of  ethylene.  C.  W.  Bunn  (Trans.  Faraday  Soc., 
1944,  40,  23 — 25) . — Reconsideration  of  published  data  leads  to  the 
following  details  for  the  structure  of  solid  CaH4 :  unit  cell  ortho¬ 
rhombic,  a  4*87,  b  0’46f  c  4T4  a.  Space-group  Pnnm  (Dl |).  Co¬ 
ordinates  of  C  atoms:  (1)  xyO ;  (2)  xyQ ;  (3)  4-fy,  J;  (4) 

\+x,  i~~y,  4,  ■where  #~0Tla  and  ^=0*066.  The  intcrat.  distances 
agree  with  those  found  in  related  substances.  F.  L.  U. 

Diffraction  of  X-rays  by  sodium  laurate  and  sodium  palmitate  at 
higher  temperatures.  O.  E.  A.  Bolduan,  J.  W.  McBain,  and  S.  Ross 
(J.  Physical  Chem.,  1943,  47,  528 — 535). — Fibre  photographs  of  the 
supercurd,  subwaxy,  and  waxy  cryst.  phases  of  Na  laurate  (I)  and 
palmitate  (II)  obtained  over  the  range  25—155°  show  that  the 
three  ohases  are  respectively  stable  at  the  following  approx,  temp.  : 
(I)  85°,  112°,  153°;  (II)  85°/  120°,  155°.  The  existence  of  the 
transition  curd  supercurd  at  ^70°  for  (I)  is  indicated. 

C.  R.  H. 

Structure  and  thermal  properties  of  crystals.  V*  Thermal  expan¬ 
sion  of  phthalocyanines  and  porpfains,  A.  R.  Ubbelohde  and  (Miss) 
I.  Woodward  ( Proc .  Roy.  Soc 1943,  A,  181,  415 — 427). — H,  Ft,  and 
Cu  phthalocyanines  are  investigated  by  X-ray  methods  at  90—600°  k. 
The  thermal  mob  movements  in  the  crystals  are  calc.  Apparatus, 
including  a  new  design  of  furnace  for  use  with  X-ray  cameras  and 
single  crystals,  is  described.  G.  D.  P. 

Diamond.  (Sir)  R.  Robertson  (Chem.  and  Ind '.»  1944,  18 — 24).— 
Jubilee  memorial  lecture. 

Change  of  colour  and  optical  properties  of  beryls  on  heating. — See 

A.,  1944,  I,  71. 

Development  of  stresses  in  the  bonding  of  single  crystals  and  poly- 
crystalline  metals. \  U.  Dehlinger,  A.  Kochendorfer,  H.  Held,  and 
E,  Lorcher  (Z,  Metallk.,  1941,  33,  233 — 235). — The  load-bending 
curve  for  Zn  single  crystals  shows  a  well-marked  point  of  inflexion ; 
this  behaviour  may  be  explained  by  assuming  that  flow  begins  in 
the  outer  layers  immediately  the  normal  elastic  limit  is  reached, 
but  proceeds  unchecked  only  after  application  of  a  greater  bending 
moment.  A1  single  crystals  behave  similarly,  but  the  point  of 
inflexion  is  less  marked  and  the  bending  moment  required  to  cause 
plastic  deformation  is  for  Zn.  Polycryst.  Al,  Cu,  and  steel 
behave  similarly  when  the  yield  point  is  exceeded.  A.  R.  P. 

Orientation  of  grains  of  re  crystallisation  in  siine  crystals.  V.  A. 

Solotov  ( Conipt .  rend.  Acad.  Sci.  U.R.S.S.,  1943,  39,  186 — 190), — 
When  plates  from  a  single  crystal  of  Zn  are  bent  so  as  to  induce 
twinning,  and  then  annealed  at  350°,  the  preferred  orientation  of 
the  new  crystal  grains  agrees  with  that  of  the  twinning  axis.  Single 
Zn  crystals  bent  and  heated  at  350°  show  a  strong  recrystallisation, 
but  it  is  much  reduced  if  the  bent  crystals  are  first  kept  at  150° 
and  then  annealed  at  360°.  J.  J.  B, 

Vitreous  state,  Semiquantitative  considerations.  M.  L.  Huggins 
(J.  Physical  Chem.,  1943,  47,  502 — 511). — Theoretical.  Equilibrium 
between  cryst.  and  non-cryst.  conditions  in  a  solid  or  liquid  and 
the  rate  of  attaining  equilibrium  arc  considered  as  functions  of  net 
energy  changes  for  small  internal  structural  rearrangements,  of  the 
activation  energies  of  such  rearrangements,  and  of  temp.  Anneal¬ 
ing,  devitrification,  and  stability  of  vitreous  substances  are  con¬ 
sidered  from  this  .viewpoint.  Slow  cooling  through  all  crit.  regions 
of  structural  change  is  essential  for  max.  stability.  Rapid  cooling 
results  in  the  ir  freering-in  of  some  relatively  unstable  at.  dis¬ 
tributions  which  will  cause  strains  and  inhomogeneities,  and  which 
may  not  resolve  into  a  stable  structure  for  a  very  long  time. 

C.  R.  H. 

Theory  o!  elastic  properties  of  rubber, — See  B.,  1944,  II,  54. 

IY.— PHYSICAL  PROPERTIES  OF  SUBSTANCES. 

Mol.  wt.  and  composition  of  high  polymers.— See  B.»  1944,  II,  55. 

Magnetic  properties  of  crystalline  horse-radish  peroxidase  and  its 
derivatives.— See  A,,  1944,  III,  138. 

Absorption  of  ultrasonic  waves  in  viscous  liquids,  P.  A,  Bashulin 
(CompL  rend.  Acad.  Sci.  U.R.S.S.,  1941,  31,  113— 116).— For  not  too 
viscous  liquids,  discrepancies  between  experimental  absorption-!/ 
vals.  and  those  calc,  by  Stokes’  formula  taking  account  only  of  the 
normal  tj  coeff.  can  be  explained  with  the  help  of  the  second  rf 
coeff,  regarding  viscosity  as  a  relaxation  phenomenon.  Absorption 
measurements  for  ultrasonic  waves  in  glycerol  containing  56%  of 
HjO  and  in  castor  oil  show  in  the  former  case  fair  agreement,  and 
in  the  latter  case  -wide  divergence  from  calc.  vals.  Explanations 
in  terms  of  relaxation  theory  are  discussed.  N.  M.  B. 

Specific  heat  of  carbon  dioxide.  C.  S.  Venkateswaran  (Current  Sci., 
1943,  12,  262—263). — The  intense  sharp  Raman  line  at  58  cm.* 1 
for  solid  COa  is  attributed  to  coherent  rotational  oscillations  of  mols. 
in  the  crystal  lattice.  This  is  supported  by  application  of  the 


Raman  theory  of  sp.  heat ;  the  vals.  for  Cv  calc,  for  the  range 
15—100°  k.  from  frequencies  corr.  for  low  temp,  are  in  close  agree¬ 
ment  with  observed  vals.,  showing  that  the  Raman  theory  is  applic¬ 
able  to  mol.  compounds.  N.  M.  B. 

Thermal  behaviour  of  micro-  and  macro-molecular  substances  and 
its  modification.  K.  Ueberreiter  (Kolloid-Z.,  1943,  102,  272— 
291), — The  properties  of  a  substance  In  any  state  of  aggregation 
are  determined  by  the  freedom  of  motion  of  its  mols.  In  liquids 
the  thermal  energy  of  mols,  is  sufficient  to  overcome  the  potential 
barriers  surrounding  them.  In  cryst.  solids  the  potential  barriers 
are  all  of  similar  magnitude ;  in  amorphous  bodies  they  differ, 
hence  the  melting  process  is  not  sharp,  and  a  place-exchange  occurs 
below  the  m.p.,  resulting  in  increased  orientation.  The  f.p.  of 
amorphous  bodies  is  determined  experimentally  as  the  point  of 
intersection  of  sp.  vol.-temp,  curves  for  solid  and  liquid.  In  a 
macromol.  liquid  the  chain  members  are  more  strongly  Influenced 
by  their  neighbours  in  the  same  chain  than  by  those  in  other  chains. 
The  relative  magnitudes  of  Inter-  and  intra-mol.  forces  determine 
whether  chains  move  as  a  whole,  or  whether  chain  units  move 
relatively  to  one  another.  The  relation  of  chain  length  to  f.p. 
shows  that  large  mols.  must  be  subdivided  into  small  kinetiq  units 
having  varying  degrees  of  thermal  agitation.  The  state  in  which 
the  kinetic  energy  is  distributed  among  chain  members  but  not 
whole  mols.  is  described  as  a  liquid  with  fixed  structure  (I).  Its 
range  of  existence  is  greater  the  greater  is  the  chain  length.  Macro- 
mol.  substances  are  classified  according  to  their  thermal  properties 
into  (!)  rubber-like  polymers,  with  weak  intramol.  forces  and  wide 
temp,  range  of  (I),  (ii)  thermoplastics,  until  smaller  and  higher 
temp,  range  of  (I),  and  (Hi)  non -softening  polymers,  with  small  or 
no  range  of  (I).  Intramol,  movement  is  limited  by  electrostatic 
forces,  and  modification  of  physical  properties  necessitates  modi¬ 
fication  of  electric  moments,  especially  of  side-groups  or  chains. 
E.g.,  chlorination  of  polyvinyl  chloride  or  replacement  of  Cl  by 
ester  groups  lowers  the  f.p.  by  compensation  or  reduction  of  dipole 
moments.  Internal  mobility  may  be  increased  or  decreased  by 
netting  of  chains,  according  to  its  effect  on  the  dipoles.  External 
plasticisers  reduce  intramol.  forces  and  so  increase  the  mobility  of 
chain  members.  R.  H.  F. 

Viscosities  and  rheociiors  of  nitric  acid,  nitre -paraffins  and  their 
isomeric  nitrites.  J.  N.  Friend  and  W.  D.  Hargreaves  (Phil.  Mag., 
1944,  [vii],  34,  8 10 —  81 0) .  — Measurements  of  p  and  77  for  HN03 
and  the  first  six  nitroparaffins  and  their  isomeric  nitrites  (except 
MeONO)  lead  to  vals.  of  the  rheochors  (R).  Using  previously 
determined  vals.  for  C,  O,  and  H,  R  can  be  calc,  for  N02  and  ONQ. 
The  effect  of  the  co-ordinate  bond  is  to  decrease  R  from  a  mean 
val.  39'3  to  38-9.  For  HN03  the  measured  R  is  in  agreement  with 
the  val.  calc,  on  the  assumption  that  the  N02  group  is  not  dis¬ 
sociated.  H.  J.  W. 

Structure  mechanics  of  viscous  elastic  systems,  VI,  Viscosity  and 
chemical  constitution  of  micromolecular  systems,  H,  Umstatter 
(Kolloid-Z.,  1943,  103,  232— 245).— By  substitution  of  the  rime 
parameter  In  the  Maxwell  elasticity  law  by  the  corresponding 
quantity  in  Newton's  law  of  cooling,  an  equation  connecting  vis¬ 
cosity  and  temp,  at  const,  vol.  is  obtained.  The  Integration  limits 
are  the  upper  and  lower  crit.  temp.,  the  latter  corresponding  with 
that  temp,  at  which  the  liquid  no  longer  flows  but  breaks,  and  the 
transition  from  solid  to  liquid  occurs  without  heat  intake.  From 
the  surface  tension  (y)  and  the  shearing  elasticity  (E)t  calc,  from 
the  deduced  equations,  the  linear  dimensions  of  micromols.  can 
be  calc,  from  r — 2y/£  to  0*75  a.  or  better.  The  relaxation  time  (t) 
can  be  calc,  from  y,  and  the  abs.  mol.  wt:  (m)  from  T2— w/2y.  Com¬ 
pounds  with  approx,  equal  T-vals.  dissolve  each  other  well.  Mol. 
cohesions  can  be  compounded  addltively  at  corresponding  temp.,  as 
is  shown  dt  half  the  crit.  temp.  From  measurements  of  mol. 
refraction,  the  44  mean  '*  formulae  (in  terms  of  no.  of  double  bonds 
and  rings)  of  a  series  of  technical  hydrocarbon  mixtures  are  deter¬ 
mined.  J.  F.  H. 

Y. — SOLUTIONS,  DISPERSIONS,  AND  MIXTURES. 

Viscosity  of  normal  paraffin  solutions.  Viscosity  and  structural 
relations  of  linear  polymers,  A.  JR.  Kemp  and  H.  Peters  (Ind.  Eng . 
Chem.,  1943,  35,  1108— 1112).— The  viscosities  (77)  of  solutions  of 
» -paraffins  from  to  CggH^g  in  CgHg,  CC1|,  w-C gH j|,  CHClg, 

and  cyclohexane  have  been  measured  at  20°.  Only  In  CjH14  is  the 
sp.  7]  oc  the  length  of  the  C  chain,  as  demanded  by  the  Staudinger 
relation.  Consideration  of  the  contribution  to  the  17  of  chain  atoms 
has  led  to  the  development  of  a  new  77  const.  =  log  i7rIF/^Ar 
(W—  proportional  wt.  of  chain  atoms  in  repeating  unit  to  base  mol. 
wt.,  =  vol.  concn,,  N  —  no.  of  C  atoms  in  the  chain).  Vals.  for  Km 
lie  between  0*030  and  0*038  (mean  0  032)  and  use  of  the  mean  val. 
permits  calculation  of  chain  length  in  polymers.  The  17  of 
solutions  of  stearic  and  palmitic  acids  in  «-CsH14  indicates  that 
they  exist  as  double  mols.  whereas  their  esters  occur  as  single  mols. 

J.  W.  S*. 

Changes  in  an  osmotic  system  during  freezing*  G.  Galos  [Bio- 
dynamica,  1941,  3,  209 — 210). — When  a  Cellophane  bag  containing 
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sucrose  solution,  was  immersed  in  the  same  sucrose  solution  and  the 
outer  solution  frozen,  H20  passed  from  the  inner  to  the  outer 
solution  during  the  freezing.  L*  G,  G.  W. 

Dielectric  constant  of  mixed  systems.  R.  Vieweg  and  T.  Gast 
(Z.  tech.  Physik,  1943,  24,  56 — 62). — Parameters  in  the  formulae 
for  e  of  two-phase  mixed  systems  are  evaluated  by  measurements 
in  systems  in  which  one  phase  is  invariable  in  distribution  and 
properties  while  the  €  of  the  other  is  varied.  This  effect  is  pro- 
duced  by  compression  of  air  in  the  interstices  of  a  porous  mass. 
The  e  of  a  material  in  powder  form  can  be  determined  in  this  way. 

L-  J.  J. 

Structural  mechanics  of  viscous-elastic  continua.  VIII.  Kinetics 
o!  aggregation  of  molecular  disperse  systems.  H.  Umstatter 
(Kolloid-Z.,  1943,  103,  150 — 159). — The  variation  of  results  obtained 
from  mol.  wt.  determinations  of  substances  of  high  mol.  wt.  in 
solution  is  due  to  the  presence  of  groups  capable  of  free  rotation, 
which  can  behave  as  if  they  were  dissociated  from  the  mol.  On 
the  other  hand,  strongly  unbalanced  mols.  can  aggregate  on  account 
of  the  compensation  of  their  intramol.  energy  differences,  thus 
behaving  kinetically  as  if  they  were  associated.  The  viscous 
properties  of  solutions  are  more  often  due  to  aggregates  than  to 
the  mols.  themselves.  A.  J.  M. 

Fluidity  of  electrolytes.  II.  E.  C.  Bingham  and  R%  T.  Foley 
(J.  Physical  Ckem.,  1943,  47,  511— 527).— Available  data  on  the  ij  of 
mixtures  of  electrolytes  have  been  examined.  Better  agreement 
between  observed  and  calc.  vals.  is  obtained  if  it  is  assumed  that 
fluidities  and  not  tj  are  additive.  Fluidity  data44  for  mixtures  of 
n-KCI  and  -NaCl  at  25°,  u-NaNO*  and  -KN03  at  10°,  20°,  and  30°, 
and  6!05n~L1F  and  -KI  at  25°  are  tabulated,  A  new  determination 
of  the  ionic  fluidity  elevation  of  Pb  shows  that  the  positive  val. 
calc,  from  Grtineisen's  data  (cf.  ibid.,  1941,  45,  885)  is  incorrect, 
the  correct  val.  being  —28*2.  C.  R.  H. 

Anion  rotation  in  crystal  lattices  of  A.BX|  compounds,  M.  A. 
Bredig  (J.  Physical  Chem.,  1943,  47,  587 — 590). — The  existence  of  a 
thermal  effect  without  a  change  in  crystal  symmetry,  which  has  been 
observed  in  solid  solutions  of  NasS04  and  K2S04,  is  ascribed  to  a 
second-order  transition  from  oscillation  to  rotation  of  the  SO/' 
anions  at  high  temp,  C.  R.  H. 

Standard  nomenclature  of  magnesium  alloy  microstructures,  A. 
Fisher  (Magnesium  Rev.,  1943,  3,  31— 38).— In  the  system  of  nomen¬ 
clature  adopted,  the  names  given  to  the  different  types  of  structure 
are  those  used  to  describe  similar  structures  in  steel.  Typical 
photomicrographs  are  given.  C.  E.  H. 

Orientation  of  precipitated  beta  phase  in  relation  to  that  of  parent 
alpha  grain  in  Elektron  AZ  91.  E.  Lardner  and  J.  Nelson  (M agnesium 
Rev.,  1943,  3,  38 — 41). — -From  X-ray  and  microscopical  evidence, 
it  is  concluded  that  the  thin  plates  of  fl.  pptd.  from  the  super¬ 
saturated  solid  solution  of  A1  in  Mg  on  ageing  above  200°,  lie  flat 
on  the  basal  planes  (0001)  of  the  a  grains.  C.  E.  H. 

Constitution  ol  the  lead-antimony  and  lead-antimony-silver  systems. 
B,  Blumenthal  (Amer.  Inst .  Min.  Met .  Eng.,  1943,  Tech.  Publ.,  1034, 
11  pp, ;  Met.  Tech.,  1943,  10,  No.  6). — The  solidification  of  Pb— Sb 
alloys  was  studied  by  thermal  analysis,  cooling  rapidly  at  12—18° 
per  min.,  and  stirring  vigorously.  Supercooling  was  observed  with 
hypereutectic  alloys  and  could  not  be  entirely  prevented  even  by 
vigorous  stirring  at  slow  rates  of  cooling.  The  eutectic  is  placed  at 
252°  with  11T%  of  Sb.  Supercooling  was  also  observed  in  Pb-Sb- 
Ag  alloys.  This  system  has  a  ternary7  eutectic  with  11-4%  of  Sb 
and  1*4%  of  Ag  at  244*7°  0*5°.  Invariant  equilibria  are  assumed 

to  exist  at  272°  and  297°.  '  J.  C.  C. 

Nickel-molybdenum  system.  F.  H.  Ellinger  (Trans.  Amer.  Sac. 
Met.,  1942,  30,  607 — 638). — The  constitutional  diagram  was  deter¬ 
mined  from  metallographic  and  X-ray  data,  using  alloys  made  by 
sintering  or  melting  briquetted  mixtures  of  H»-reduced  powders  in 
Ha.  A  eutectic  occurs  between  Ni-rich  a  solid  solution  and  the  S 
phase  (NiMo)  at  1320s  with  46*5%  of  Mo;  S  {62*5 %  of  Mo)  is 
formed  from  Mo-rich  e  solid  solution  by  a  peritectic  reaction  at 
1370°.  At  1370°,  e  dissolves  0*9%  of  Ni.  At  1320°,  a  dissolves 
37%  of  Mo,  the  solubility  falling  to  30%  at  890°  (when  a  peritectoid 
reaction  occurs  with  the  formation  of  y,  Ni3Mo),  to  23%  at  840° 
(when  another  peritectoid  reaction  produces  f$,  Ni,Mo),  and  to  20*5% 
at  600°,  Alloys  with  21  to  35%  of  Mo,  quenched  from  1300°,  age- 
harden  on  heating  at  600—800°.  J,  C.  C. 

Magnetic  investigations  in  the  ternary  system,  aluminium- 
ehro mum-copper*  A.  Knappwost  and  H.  Nowotny  (Z.  Meiallk ., 
1941,  33,  153— 157).— Alloys  of  the  ternary  system  with  >30%  A1 
were  examined  by  X-ray,  magnetic  and  micrographic  methods. 
A1  dissolves  3*1%  of  Cr  at  600°.  With  more  Cr  the  compound  Al,Cr 
separates,  but  with  30 — 50  at.-%  of  Cr  a  body-centred  cubic  phase 
with  superlattice  is  formed;  this  phase  has  a  3*035—3*000  a.  In 
the  ternary  system  no  ternary  compounds  are  formed  but  the  y 
Cr-rich  solid  solution  dissolves  a  max.  of  10  at.-%  of  Cu  and  the 
y  Cu-rich  solid  solution  only  a  small  amount  of  Cr.  The  ternary 
diagram  contains  two  broad  ternary  fields  ;  AUCu  +  Al7Cr  -f~  y,  and 


A12Cu  +  y  y ,  a  broad  binary  field  of  y  ~f~  yf,  and  two  narrow  binary 
fields  :  A!aCu  +  Al7Cu  and  AlaCu  -j-  y.  AlaCu  is  non-magnetic,  the 
y  phase  is  strongly  diamagnetic,  and  the  other  phases  are  para¬ 
magnetic,  A.  R.  P. 

New  temperature-sensitive  magnetic  alloy.  F.  W.  Ackermann 
(Z.  tech .  Physih,  1943,  24,  45 — 46). — Magnetic  properties  of  materials 
can  be  made  dependent  on  temp,  by  utilising  the  effect  of  internal 
mechanical  stresses,  e.g.,  a  material  for  which  ji  increases  with  tem¬ 
perature  can  be  made  from  a  Ni-invar  bimetallic  strip  in  which 
deformation  with  change  of  temp,  is  prevented.  This  has  p  increas¬ 
ing  approx,  linearly  from  7  at  ^100°  to  31  at  100°  at  3  oersted. 

L.  J.  J. 

X-Ray  study  o£  the  hysteresis  effect  observed  in  the  palladium- 
hydrogen  system,  E.  A.  Owen  and  E.  St.  J.  Williams  ( Proc ,  Physical 
Sac.,  1944,  58,  52—63;  cf.  A,,  1937,  I,  560). — Investigations  in  the 
range  60 — 130°  of  the  hysteresis  effect  observed  when  the  pressure 
is  varied  show  definite  relations  between  the  temp,  and  certain  crit. 
vals.  of  the  pressure  connected  with  the  appearance  and  disappear¬ 
ance  of  the  two  phases  present  in  the  system.  The  a~phasc  lines  in 
the  structure  spectra  were  initially  sharp,  but,  on  reappearance  of 
the  phase  with  decreasing  gas  pressure,  were  diffuse;  the  /5-phasc 
lines  were  always  diffuse.  N.  M.  B. 

Correlating  adsorption  data.  D.  F.  Othmer  and  F.  G.  Sawyer 
(Ind.  Eng.  Chem.,  1943,  85,  1269—1276). — Plots  of  equilibrium 
v.p.  of  adsorbed  substances  against  concn.  (Freundlich  isotherms) 
are  not  straight  lines,  even,  on  a  logarithmic  plotting.  They  may 
be  replaced  by  plotting  equilibrium  pressure  against  normal  v.p. 
of  the  same  or  a  similar  substance  in  accordance  with  the  Diihring 
system,  but  using  a  logarithmic  plot.  In  general  the  new  relation¬ 
ship  is  expressed  by  a  straight  line  or  by  two  intersecting  lines 
indicating  a  change  of  state  at  the  intersection.  By  suitable  choice 
of  a  reference  substance,  plots  may  be  continued  beyond  the  crit. 
point  of  the  adsorbed  material.  From  the  slope  of  the  lines  (iso- 
steres)  a  measure  of  the  instantaneous  heat  of  adsorption  may  be 
obtained,  and  shown  to  agree  with  experimental  vals.  F.  Rd. 

Adsorption  o!  vitamin- C.  A.  Kuhn  and  H.  Gerhard  (Kolloid-Z., 
1943,  103,  130— 135).— Untreated  C  adsorbs  ascorbic  acid  (I)  with 
simultaneous  oxidation.  The  adsorption  does  not  follow  Bocdccker’s 
adsorption  formula,  x  —  K(C—x)ns  where  C  —  initial  concn.,  x  =  mass 
adsorbed,  K  and  n  are  consts,  Pre- treatment  of  the  C  with  reduc¬ 
ing  agents  (Na2S,  Na2S2G4,  etc.)  reduces  the  extent  of  oxidation 
considerably.  The  presence  of  Fe  in  the  C  is  less  important. 
Boedecker’s  formula  holds  for  (I)  and  dehydroascorbic  acid  when  the 
C  has  been  treated  as  above.  Floridin,  bentonite,  and  frankonite 
adsorb  very  little  (I)  from  HP03  solution,  and  there  is  some  oxid¬ 
ation.  Fuller’s  earth  adsorbs  somewhat,  without  oxidation. 

A.  J.  M, 

Surface  tension  o!  /i«heptane  and  ^-butane  containing  dissolved 
nitrogen*  G.  J.  Reno  and  D.  L.  Katz  (Ind.  Eng .  Chem.,  1943,  35, 
1091— 1093).— The  surface  tensions  of  w-C7H18  and  «-C4H10  satur¬ 
ated  with  N2  at  200,  500,  and  1000  lb.  per  sq,  in.  pressure  have 
been  measured  at  25°.  Measurements  with  C7H18  solutions  were 
also  made  at  55°  and  85°.  From  the  results  it  is  inferredothat  the 
parachor  [JP]  of  N2  in  «-C4H10  is  60,  in  accord  with  the  val.  for 
liquid  N2,  but  that  when  dissolved  in  C7H16  [F]  =41.  J,  W.  S. 

Surface  tension  of  sodium  soap  dispersions  in  mineral  oils*  W, 
Gallav  and  I.  E.  Puddington  (Canad.  J.  Res.,  1943,  21,  Bp  225—229). 
— Addition  of  Na  oleate  (I)  and  Na  stearate  (II)  to  mineral  oils 
does  not  affect  the  surface  tension  (y)  until  a  certain  temp,  is  reached 
[greater  for  (I)  than  for  (II)  in  the  same  polar  oil],  when  the}7  cause 
a  sharp  decrease.  The  decrease  for  a  polar  is  >  that  for  a  non-polar 
oil,  and  addition  of  glycerol  (III)  as  well  as  the  soap  causes  a  greater 
decrease  but  it  occurs  at  the  same  temp.  The  y-temp.  relation  is 
linear  in  all  cases  and  the  additions  do  not  affect  the  temp,  coeff. 
In  the  polar  oil,  additions  of  excess  of  fatty  acids  and  alkali  as  well  as 
(II)  act  similarly  to  (III)  but  the  alkali  raises  the  temp,  at  which  y 
decreases.  The  effects  are  related  to  the  physical  state  of  the  soap 
in  the  dispersions  (cf.  A.,  1944,  I,  32).  J.  H.  Ba. 

Wetting  power  in  sodium  soap-mineral  oil  systems.  W,  Gallay, 
I.  E.  Puddington,  and  J.  S.  Tapp  (Canad.  J .  Res.,  1943,  21,  B,  230— 
235),— The  contact  angle  of  mineral  oils  on  Na  stearate  (I)  and 
oleate  (II)  is  independent  of  the  viscosity  index  of  the  oil  but  is 
the  less  the  smaller  is  its  *  viscosity  .  In  general  the  angle  at  (I)  is 
<  at  di}.  Oils  of  low  viscosity  index  show  a  lower  interfacial 
tension  against  H30  and  greater  emulsion  stability.  The  presence 
of  glycerol  (III)  on  the  surfaces  increases  the  spreading  of  the  oil, 
and  in  (Ill)-soap  gels  the  oil  will  displace  the  (III)  to  a  certain 
extent.  Such  a  displacement  occurs  in  industrial  soap-base  lubric¬ 
ating  greases,  (III)  existing  as  droplets  in  the  oil.  J,  H,  Ba. 

Psuedo-opties  in  capillary  phenomena.  R.  E.  Liesegang  (Kolloid- 
Z.,  1943,  103,  95 — 96). — When  dye  solutions  are  allowed  to  rise  in 
paper  through  capillary  action  patterns  are  formed  by  the  pptd, 
dye.  If  barriers,  in  the  form  of  cuts  in  the  paper,  are  put  in  the 
path  of  the  capillary  rise,  patterns  resembling  optical  patterns  are 
obtained.  Coloured  photographs  are  given,  A.  J.  M. 
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Movement  phenomena  in  the  precipitation  of  dissolved  substances 
of  high  mol.  wt  F.  H.  Muller  (Koiloid-Z.,  1943,  103,  144^145).— 
If  a  drop  of  fairly  dil.  solution  of  polystyrene  in  C^HjpOAc  is  dropped 
on  to  FLO,  it  immediately  spreads  out,  forming  a  thin  film,  but 
after  a  short  time  circular  movements  take  place,  and  the  film 
suddenly  contracts  considerably  with  crinkling.  For  cone,  solutions 
the  crinkling  takes  place  more  slowly.  Phenomena  of  a  similar 
kind  with  other  substances  are  described.  They  are  unaffected  by 
impurities  on  the  surface,  or  in  the  bulk  of  the  H20.  The  effect  is 
modified  when  the  solution  is  poured  on  to  a  glass  surface.  An 
explanation  involving  orientation  of  the  polystyrene  chains  is  given. 

A.  J.  M. 

Structure  of  collodion  membrane  and  its  electrical  behaviour.  VII. 
Water  uptake  and  swelling  of  collodion  membranes  in  water  and 
solutions  of  strong  inorganic  electrolytes.  C.  W.  Carr  and  K.  Sollncr 
[J.  Gen,,  Physiol ,  1943,  27,  77—89;  cf.  A.,  1943,  I,  180).— Dried 
collodion  {I)  membranes  swell  reversibly  wrhen  placed  in  FLO  to 
an  extent  varying  from  5  to  11%  according  to  the  brand  of  (I). 
The  uptake  of  H20  and  swelling  p£  oxidised  (I)  are  the  same  as 
those  of  the  original  unoxidised  (1),  and  hence  the  C02H  that  are 
introduced  in  the  oxidation  have  no  detectable  effect  on  swelling. 
There  is  a  very  small  negative  temp,  coeff.  of  swelling,  and  swelling 
at  50°  is  ~13%  <  at  3°.  The  uptake  of  H2G  as  determined  by 
increase  in  wt.  is  >  can  be  accounted  for  by  the  increase  in  vol,, 
and  swelling  accounts  for  only  60 — 70%  of  the  FLO  taken  up  by 
the  membrane.  When  1 '  H20- wetted  dried"  (I)  membranes  are 
transferred  from  HsO  to  solutions  of  strong  electrolytes  there  is  no 
detectable  change  in  vol.,  and  under  similar  conditions  there  is  no 
significant  change  in  vol.  with  “  porous  "  membranes.  When  dried 
(Ij  membranes  swell  in  H20  some  of  the  H20  becomes  “bound" 
and  both  intra-  and  inter-micellar  swelling  seem  to  occur,  and 
hence  neither  the  increase  in  wt.  or  in  vol.  nor  their  difference  is 
a  measure  of  the  true  pore  space  of  the  membrane.  It  is  concluded 
that  the  abs.  HaO  content  is  not  so  important  as  the  proportion  of 
H20  in  the  FLO- wet  membranes  that  is  available  in  useful  ways  for 
the  different  solutes.  J.  N,  A. 

Capillary  activity  and  colloidal  gas.  R.  Auerbach  (Kolloid-Z.t 
1943,  103,  130 — 137). — The  effect  of  capillary-active  substances  on 
changes  of  state  of  gas  dispersions  has  been  investigated.  Such 
substances  Fso-CgFIipOH)  favour  the  formation  of  colloidal 

gases,  and  prevent  their  coagulation  or  dissolution.  A.  J.  M. 

Results  of  aerosol  research  in  science  and  technology  1932—1942* 
I,  n.  K.  A.  G.  Meyer  {Kolloid-Z.,  1943,  102,  293—298;  103, 
65— 71).— A  short  review  covering  the  more  academic  aspects  of 
the  work.  The  subjects  discussed  include  terminology,  prep., 
stabilisation,  measurement  of  particle  size,  coagulation  by  ultra¬ 
sonic  waves,  filtration,  and  adsorption.  J.  F.  H. 

Ionic  exchange  in  colloid  sulphur.  I.  E.  O.  K.  Vcrstraete 
(Kolloid-Z,,  1943,  102,  251 — 2G7). — A  preliminary  investigation  of 
the  prep,  and  conditions  of  stability  of  S  sols.  Both  Raffo  and 
Selmi  sols  were  used.  The  two  sols  are  similar.  A  method  is 
described  for  the  determination  of  the  polythionic  acids  present 
(both  ashfree  acid  and  as  salts),  which  enables  the  process  of  ageing 
to  be  investigated.  The  degree  of  dispersion  of  the  S  sols  was 
also  determined.  The  coagulation  vals.  (C.V.)  of  LiCl,  HC1,  NaCl, 
MgCL,  CaCl2,  Sr  Cl  2,  BaCl2,  Al(NOs)3,  Th(N03)4,  and  hexol  nitrate  for 
the  Selmi  sol  were  determined  (order  of  decreasing  C.V.).  For 
anions  the  order  of  decreasing  C.V.  is  S20/',  SO/',  CIO/,  Cl\  NO/, 
C03".  Dilution  of  the  sol  leads  to  greater  C,  V.,  which  is  not  in 
agreement  with  previous  authors.  H2S  decreases  the  stability  of 
the  sols.  It  shows  a  characteristic  influence  on  the  C.  V, ;  in  general 
the  univalent  metals  are  unaffected,  for  2-  and  4-valent  metals  the 
C.V.  decreased,  for  A1  and  K  increased.  H‘  ions  lower  the  charge 
on  the  S,  whilst  OH'  ions  cause  a  slight  initial  rise  in  the  electro- 
kinetic  potential  up  to  neutralisation.  Na*  depresses  the  ^-potential 
and  the  sol  is  discharged  long  before  it  is  pptd.  The  appearance  of 
the  coagcl  and  the  reversibility  or  irreversibility  of  the  coagulation 
caused  by  various  cations  were  investigated.  J.  F.  H. 

Study  of  dispersed  systems  by  progressive  desiccation,  j.  V.  Rubio 
and  M.  Amat  [Anal.  [is.  quint.,  1943,  39,  332 — 350). — Two  varieties 
of  Cr(OH)3  peptised  by  CIO/  are  partly  separated  by  ultrafiltration 
into  two  parts  which  behave  differently  on  progressive  desiccation, 

F.  R.  G. 

Recognition  of  various  types  of  bentonite,  H.  Erbring  and  H. 
Lehmann  (Kolloid-Z. ,  1943,  103,  126— 129).— The  ij  of  suspensions 
of  3  bentonites  (from  U.S.A.,  Italy,  and  Germany)  in  cyc/ohexanol 
has  been  determined  by  a  rotation  viscometer.  The  tj-concn.  curves 
of  the  U.S.A.  and  German  specimens  lie  very  close  together,  but  the 
Tj  of  the  Italian  bentonite  is  >  that  of  the  other  suspensions  at  the 
same  concn.  The  method  may  be  used  for  identification. 

A.  J.  M. 

Effect  of  concentration  and  pH  on  the  viscous  and  electrochemical 
properties  of  hydrogen  bentonites.  J.  N.  Mukherjee,  N.  C.  Sen 
Gupta,  and  M.  K.  Indra  (J.  Physical  Chem 1943,  47,  553 — 577). — 
The  sp,  conductivity  of  dil.  suspensions  of  H  bentonites  increases 
linearly  with  concn.  (€)  except  at  high  C  when  it  increases  much 


more  rapidly.  The  equiv.  conductivity,  after  being  approx,  const., 
rapidly  diminishes  and  passes  through  a  min.  At  this  C  the  cata- 
phorctic  velocity,  which  increases  with  C,  passes  through  a  max. 
The  equiv.  conductivity  calc,  from  pFI  is  >  that  observed.  The 
extinction  coeff.  diminishes  with  C  and  then  rises  to  a  max.  ij 
increases  with  C  would  be  expected  from  a  linear  relation 
on  account  of  the  particles  being  non-spherical  and  non-rigid  and 
the  effective  vol.  of  the  particles  varying  with  C.  The  apparent 
sp.  gr.  increases  with  C  to  a  const,  val.  which  agrees  with  the  sp.  gr, 
of  dried  bentonite.  The  data  suggest  that  increase  in  C  causes 
aggregation  and  that  the  aggregates  form  a  structure  possessing 
yield  val.  C.  R.  FL 

Electrochemical  properties  of  clay  minerals  and  the  differentiation 
of  hydrogen  clays  and  bentonites  by  electrochemical  methods,  I. 
Kaolinite  and  kaolinitic  clays,  J,  N.  Mukherjee,  R.  P.  Mitra,  and 
D.  K.  Mitra,  n.  Montmorillonitic  clays  and  bentonites,  R.  P. 
Mitra,  S.  N.  Bagchi,  and  S.  P.  Ray  (J.  Physical  Ghent.,  1943,  47, 
543 — 549,  549 — 553).— I.  Titration  curves  and  other  electrochemical 
features  of  kaolinite  and  kaolinitic  clays  from  Dacca  lateritic  soils 
have  been  investigated  and  are  discussed.  At  both  inflexion  points 
the  base-exchange  capacities  of  kaolinite  are  in  the  order  Ca(OH)2  > 
NaOH  >  Ba(OH),,  but  for  a  given  pH  the  order  is  Ca(OH)2  > 
Ba(OH)2  >  NaOH.  The  data  for  the. clays  show  that  kaolinite  is 
the  dominant  mineral  constituent  of  the  Dacca  lateritic  soil. 

II.  Similar  examination  of  montmorillonite  from  Padegaon  (Bom¬ 
bay)  and  of  two  bentonites  from  Hati-Ki-Dhani  (Jodhpur)  and 
Bhadres  has  been  undertaken.  The  second  clay  behaves  as  a 
strong  or  moderately  strong  dibasic  acid  towards  NaOH,  the  other 
clays  being  weakly  monobasic;  towards  Ga(OH)2  and  Ba(OH}2, 
however,  the  first  clay  behaves  as  a  strong  monobasic  acid. 

C.  R.  H. 

Theory  of  thixotropy,  W.  von  Engelhard!  ( Kolloid-Z ,,  1943,  102, 
217 — 232). — Theoretical.  The  series  of  liquids  of  increasing  thixo¬ 
tropic  activity,  obtained  by  Winkler  (A.,  1939,  I,  77)  using  kaolin, 
is  the  same  as  that  obtained  by  the  author  (NacJir,  A  had.  Wiss, 
Gottingen,  Math.-phys.  Kl,  1942)  in  an  investigation  of  the  abrasive 
hardness  of  quartz  in  various  liquids,  the  quartz  being  hardest  in 
liquids  where  the  thixotropy  is  greatest.  The  degree  of  thixotropy 
(T)  is  defined  as  the  ratio  vol.  of  liquid  :  vol.  of  solid  in  a  suspension 
that  gelatcs  in  1  min.  Between  the  solid  particles  of  a  rigid  gel 
are  assumed  attractive  and  repulsive  forces,  the  latter  decreasing 
the  more  rapidly  with  distance.  The  distance  [d)  between  the 
particles  is  related  to  the  quantity  of  liquid  held  in  {he  gel  and 
hence  to  T.  The  repulsive  forces  are  attributed  to  the  electrical 
charge  on  the  solid  particles,  which  causes  a  polarisation  of  the 
liquid.  The  stronger  is  the  polarisation,  the  less  is  d  and  therefore 
the  less  is  T.  Non-polar  liquids  are  polarised  least  and  therefore  T 
is  greatest  in  them.  The  dependence  of  T  on  the  solid  phase  is 
determined  in  the  first  instance  by  the  shape  of  the  solid  particles. 
A  gel  of  plates  will  contain  more  liquid  than  one  of  spheres  if  the 
d  vals.  are  the  same.  It  is  shown  that  the  d  vals.  for  a  gel  con¬ 
taining  plates  and  for  one  containing  spheres,  with  radius  equal  to 
that  of  the  plates,  are  of  the  same  order;  the  only  assumptions 
made  are  that  the  attractive  forces  are  of  a  van  der  Waals  nature 
and  that  the  repulsive  forces  are  due  to  surface  charges.  J.  F.  H. 

¥iscosity  of  suspensions,  (Effect  of  strong  electrolytes  on  the 
viscosity  of  starch  and  bentonite  suspensions.)  A.  von  Buzdgh 
(Kolloid-Z.,  1943,  103,  119 — 126).— The  77  of  starch  (I)  and  bentonite 
(II)  suspensions  have  been  determined  at  various  concns.  up  to  20  g. 
per  100  c.c.  andytre  compared  with  those  of  quartz  (III)  suspensions. 
For  suspensions' with  charged  particles  the  ^-conen.  curve  is  convex 
to  the  concn,  axis,  but  for  (i)  and  (III)  suspensions  with  isoelectric 
particles,  77  varies  linearly  with  concn.  With  (II)  suspensions  the 
curve  is  convex  to  the  concn.  axis,  as  for  charged  particles.  (I) 
and  (III)  suspensions  show  no  structural  77  in  either  the  charged  or 
isoelectric  state,  though  this  is  found  for  (II)  suspensions.  The 
relation  between  77,  cohesion,  and  cataphoretic  migration  velocity 
has  been  investigated  for  the  three  suspensions  in  the  presence  of  a 
no.  of  strong  electrolytes.  In  the  case  of  hydrophobic  suspensions 
(quartz  and  starch),  electrolytes  affect  q  and  cohesion  in  a  similar 
manner.  There  is  a  max.  of  both  quantities  at  the  isoelectric 
point.  The  cation  only  is  effective  with  quartz  suspensions,  but 
both  ions  are  effective  with  starch.  For  (II)  there  is  no  connexion 
between  17  and  cataphoretic  velocity.  Ostwald’s  activity  coeff.  law 
holds  for  (I)  and  (III),  but  not  for  (II).  A.  J.  M. 

Theory  of  elastic  properties  of  rubber, — See  B.,  1944,  II,  54. 

Statistical  mechanics  of  cross-linked  polymer  networks,  I. 
Rubber-like  elasticity*  IL  Swelling,  P.  J.  Flory  and  J.  Rehner, 
jun.  (/.  Chem.  Physics ,  1943,  11,  512—520,  021—526).—!.  Expres¬ 
sions  are  derived  for  the  structural  entropy  and  entropy  change  on 
deformation  of  a  network  of  polymer  chains  with  random  cross- 
linkages.  The  cross-linkages  are  treated  as  if  situated  at  the  com¬ 
mon  apices  of  a  scries  of  regular  tetrahedra. 

II.  Statistical  mechanical  treatment  of  swelling  in  solvents  on 
The  basis  of  the  authors'  model  shows  that  max.  swelling  depends 
on  the  degree  of  cross-linking,  and  its  temperature  coeff.  can  be 
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used  to  calculate  the  heat  of  interaction  with  the  solvent.  Swelling 
capacity  should  be  diminished  by  the  application  of  external  stress, 
and  the  modulus  of  elasticity  should  decrease  inversely  with  the  cube 
root  of  the  swelling  vol.  L.  J.  J. 

Statistical  thermodynamics  of  rubber.  HI.  F.  T.  Wall  (J.  Client. 
Physics ,  1943,  11,  527 — 530  ;  cf.  A.,  1942,  I,  204). — Expressions  for 
the  distribution  of  mol.  lengths  in  strained  rubber,  and  equations 
of  state  for  rubber-like  materials,  arc  derived.  L,  j.  J. 

Statistical  treatment  of  imperfectly  flexible  chains.  H.  M.  James 
and  E.  Guth  (/.  Ghent .  Physics,  1943,  11,  531) . — Mathematical 
methods  applicable  to  a  quant,  treatment  of  the  authors’  mol. 
model  of  rubber  (B.,  1944,  II,  54)  are  indicated.  L.  J.  J. 

Influence  of  adsorbed  gases  on  hydrogeo-ion  concentration  of 
frozen  and  thawed  solutions  of  synthetic  high  polymers.  L,  Holzapfel 
and  F.  F.  Nord  (Biodynamica,  1940,  8,  1—9) —Solutions  of  poly- 1 
acrylic  acid  (I),  polyvinyl  alcohol  (II),  and  polymethyacrylamide ’ 
(HI),  frozen  after  CO*,  N2,  02,  or  H2  had  been  bubbled  through 
them  and  then  thawed,  showed  an  altered  pH.  02  decreased  the 
pH  of  (I)  solutions  after  freezing  at  all  concns.  of  the  acid,  and 
>0-001%  of  H2  and  N2  decreased  it  at  low  but  increased  it  at  high 
concns.  M2  increases  at  low  and  decreases  at  high  concns.  the  pH 
of  (II),  but  gives  the  reverse  effect  with  (III).  At  all  concns.  C02 
decreases  the  pH  of  solutions  of  these  substances.  Solutions  treated 
with  CO 2,  frozen,  thawed,  and  then  treated  with  N2  showed  no 
effect  of  the  CO*  on  the  pH.  It  is  suggested  that  foods  frozen  in  a 
CO 2  atm.  should  be  thawed  In  a  N2  atm.  L.  G.  G.  W. 

Statistical  theory  of  chain  configuration  and  physical  properties  of 
high  polymers.  P.  J.  Flory  and  J.  Refiner,  jun.  [Ann.  New  York 
Acad.  Sci.,  1943,  44,  419— 429).— The  distribution  of  distances 
between  chain  ends  in  polymers  with  flexible  mols.  is  unaffected 
by  a  symmetrical  hindrance  potential  with  regard  to  rotation  about 
bonds.  Steric  effects  in  long  mols.  arc  not  symmetrical,  and 
hindrance  to  rotation  then  increases  the  distance,  but  the  form  of 
the  distribution  function  is  unchanged.  Methods  of  calculating 
elastic  moduli  of  materials  with  network  structures  from  the  change 
of  entropy  are  discussed,  and  a  statistical  treatment  is  given  avoid¬ 
ing  simple  assumptions  of  change  in  chain  length  distribution  on 
deformation.  Swelling  by  solvents  is  a  combination  of  osmotic 
dilution  opposed  to  elastic  reaction.  Equations  are  derived  for  the 
concn.  of  cross-linkings  from  the  equilibrium  degree  of  swelling. 

R.  H.  F, 

Elasticity  and  flow  in  high  polymers,  R.  Simha  (Ann.  New  York 
Acad .  Set.,  1943,  44,  297— 312},— The  elastic  properties  of  a  cryst. 
solid  and  a  liquid  arc  contrasted  with  those  of  rubber-like  materials. 
The  latter  arc  distinguished  from  other  high  polymers  both  by  the 
val.  of  elastic  deformation  and  by  the  rate  of  attainment  of  equi¬ 
librium.  *  An  equation  describing  the  total  deformation  as  com¬ 
posed  of  ordinary  elastic  extension,  a  reversible  deformation  estab¬ 
lished  gradually,  and  a  viscous  flow  is  examined  in  detail.  The 
equations  reproduce  approx,  experimental  data  on  creep  curve  and 
effect  of  temp,  on  deformation  for  various  times  of  loading  and 
frequencies.  The  behaviour  is  not  characterised  by  a  single  time 
const,  but  by  a  range  of  relaxation  times.  The  process  of  relaxation 
is  discussed,  and  the  case  of  two  mechanisms  with  different  relax¬ 
ation  times  is  examined.  The  effect  of  temp,  on  elasticity  is  prin¬ 
cipally  on  the  time  effects.  Analogies  are  drawn  between  mechanical 
deformation  and  thermal  expansion.  The  relations  do  not  apply 
if  crystallisation  occurs  on  deformation.  R.  H.  F. 

Rigidities  of  solutions  of  polymers.  J.  D.  Ferry  (Ann.  New  York 
Acad.  Sci 1943,  44,  313 — 327). — Rigidity  is  complicated  by  relax¬ 
ation  of’  stress  at  const,  strain,  viscous  flow  in  series  with  clastic 
deformation,  delayed  elastic  recovery",  and  variation  of  rigidity  with 
frequency  of  applied  stress.  These  can  be  partly  accounted  for  by 
the  Maxwell  concept  of  viscous  deformation  in  series  with  clastic 
deformation.  Methods  of  and  difficulties  in  determining  rigidities 
are  described,  and  results  are  discussed  for  solutions  of  polybutene 
in  heptane,  polystyrene  in  xylene,  and  plasticised  polyvinyl  chloride 
and  poly  methyl  methacrylate.  Two  mechanisms  for  support  of 
shear  are  the  orientation  entropy  of  long-chain  mols.  and  the  bend¬ 
ing  of  OC  bonds  in  immobilised  mols.  At  high  concns.-  intermol. 
attractions  must  be  considered.  A  mechanical  model,  the  elements 
of  which  can  be  identified  with  mol.  processes,  is  described  to 
represent  the  behaviour  of  the  polystyrene-xylene  system, 

R.  H.  F. 

Absorption  of  light  by*  and  particle  size  ins  humus  colloids.  F. 

Piekenbrock  (Kolloid-Z.,  1943,  103,  140 — 150). — Na  humate  solutions 
from  various  sources,  extracted  with  Na2C204  or  NaOH,  were  brought 
to  different  pH  vals.  by  addition  of  NaOH  or  H3C2Q4,  and  their 
extinction  coeffs.  were  determined  before  and  after  centrifuging  at 
3000  and  at  15,000  r.p.m.  A  considerable  part  of  the  deepening  of 
colour  produced  by  addition  of  alkali  was  removed  by  centrifuging 
at  the  higher  speed,  but  not  at  the  lower.  The  colour  deepening  is 
due  to  a  large  extent  to  the  commencement  of  coagulation,  which, 
however,  does  not  proceed  further  owing  to  the  stabilising  effect  of 
Na*  and  OH'.  A,  J.  M, 


Structure-viscosity  of  mucin  and  a  new  apparatus  for  its  measure¬ 
ment.  P.  Zamboni  ( Kolloid-Z 1943, 102,  246-251 ;  cf.  C.,  1944,  Part 
1 ) . — A  viscometer  is  described  which  enables  the  time  of  outflow 
to  be  measured  at  various  pressures  and  is  especially  suitable  for  the 
investigation  of  “  fibro colloids."  Structure  viscosity  is  especially 
marked  in  solutions  of  mucin,  but  is  not  observed  in  presence  of 
salts  in  sufficient  concn.  The  salt  concns.  necessary  are  of  the  same 
order  as  those  required  for  the  activation  of  mucin -dissolving 
enzymes.  J.  F,  H. 

Production  of  chain-like  aggregates  during  coagulation,  K. 
Hoffmann  (Kolloid-Z.,  1943,  108,  161—163).—' The  coming  together 
of  colloidal  particles  to  form  chain-like  aggregates  is  ascribed  to  the 
different  field  distribution  at  the  ends  and  side  surfaces  of  the 
components  qf  the  chains.  A.  J.  M. 

VI. — KINETIC  THEORY.  THERMODYNAMICS. 

Equilibrium  problems  [in  chemical  kinetics]  with  more  than  one 
solution*  P.  Oesper  (J.  Chem.  Educ .,  1943,  20,  611). — Two  examples 
are  discussed.  L.  S.  T. 

Hydrolysis  of  chlorine*  G.  B.  Kolhatkar  and  U.  A.  Sant  (J.  Univ. 
Bombay ,  1943,  12,  A,  Part  3,  57 — 59) . — Conductivity  measurements 
show  that  the  equilibrium  C1S+H20  ^  HC1  +  HOC1  is  very  rapidly 
attained  from  either  direction,  thus  confirming  the  findings  of  Schilov 
et  at .  (A.,  1936,  1345).  H.  W. 

Potential  barriers  in  ethyl  alcohol  and  the  equilibrium  in  the  re¬ 
action  02Hi  4-  JELQ  ^  C»Hfi  OH*  J.  G.  Aston,  G.  J.  Szasz,  and  S. 
Isscrow  (J.  Chem.  Physics,  1943,  11,  832—534). — EtOH  can  exist  in 
"  straight  "  and  44  bent"  forms  with  a  difference  of  1560  g.-cal.  per 
mol.  for  E'0.  Using  the  val.  —52,090  g.-cal.  per  mol.  for  AEJ  in 
the  reaction  G2H4  (£)+H20  (g)  ^  C„HyQH  (g),  free  energy  changes 
and  equilibrium  consts.  at  298-2 — 6Q0°  k.  are  calc,  as  — 1565, 

+  16,  +1570,  +7488,  at  298*2°,  351°,  403°,  600°  K.,  respectively, 
in  improved  agreement  with  experimental  vals.  L.  J.  j. 

Effect  of  temperature  change  on  ionisation  constants  of  weak 
electrolytes*  H.  O.  Jenkins  (Trans.  Faraday  Soc.,  1944,  40,  1 9—22). — 
A  new-  equation,  log  K  =  A  jT  +  B  (log  T)/T  +  C  (log2  T)jT  +  D, 
is  proposed,  which  fits  experimental  vals.  for  aq.  RCC+H,  AcOH, 
EtC02H,  and  PrCOaH  as  well  as  do  those  of  Harned  and  Robinson 
(A.,  1940,  I,  412)  and  Everett  and  Wynne- Jones  (ibid.,  73) ;  it 
also  involves  relationships  for  AH  and  A Cp  that  are  more  in  accord¬ 
ance  with  expectation  than  those  given  by  existing  formulas. 

F.  L.  U. 

Thermo  dynamic  properties  of  solutions  of  high  polymers  :  em¬ 
pirical  constant  in  the  activity  equation*  M.  L.  Huggins  (Ann.  New 
York  Acad.  Sci.,  1943,  44,  431’ — 443)  —The  thermodynamic  activity 
of  each  component  in  a  solution  of  flexible  long-chain  mols.  in  a 
small-mol.  solvent  Is  expressed  as  a  function  of  the  partial  racial 
vols.  by  a  formula  involving  an  empirical  const.  fil  characteristic 
of  the  pair  of  components.  is  related  to  the  heat  of  mixing  and 
to  the  lack  of  perfect  randomness  of  mixing  (aggregation  or  solv¬ 
ation)  ;  it  is  only  slightly  dependent  on  the  flexibility  of  chains.  A 
linear  relation  between  fi1  and  the  reciprocal  of  the  abs.  temp,  is 
deduced,  and  confirmed  by  data  on  polystyrene-alkyl  laurate  gels. 
In  many  cases  Is  independent  of  concn.  Vals.  of  ^  for  a  large 
no.  of  systems  are  tabulated.  R.  H.  F. 

Principles  of  Carnot  and  Clausius,  W.  Wilson  (Phil.  Mag.,  1944, 
[vii],  84,  828—833). — A  discussion  of  the  different  ways  of  stating 
the  second  law  of  thermodynamics.  Comments  are  made  on  a 
recent  paper  by  Ehrenberg  (A,,  1943,  I,  229).  H.  J.  W, 

Phase  diagrams  and  the  mass  law*  T.  R.  Briggs  (J.  Chem .  Educ., 
1943,  20,  484—487,  510;  A.,  1924,  ii,  836).— Mass  law  equations  for 
calculating  P-T-X  phase  diagrams  for  binary  systems  consisting 
of  vapour  and  a  congruently  dissociating  solid  such  as  NH4C1  or 
NH2*C02NH4  are  given.  Diagrams  for  NH2bC02NH4  In  the  system 
C02“NH3  at  10- — 50°  and  0—400  mm.  pressure  are  calc.  L.  S.  T. 

Statistics  of  binary  systems  (a)  G.  H.  Wannier.  (b)  K.  Fuchs 
(Proc.  Roy.  Soc.,  1943,  A,  181,  409—411,  41 1—415).— (a)  A  criticism 
of  the  results  obtained  by  Fuchs  (A.,  1942,  I,  205). 

(b)  A  reply.  G.  D.  P. 

System  hydrocyanic  acid-diethyl  ether*—See  A.,  1944,  II,  71. 

Vapour  pressure  data  and  phase  diagrams  for  some  concentrated 
soap- water  systems  above  room  temperature*  J.  W.  McBain  and 
W.  W.  Lee  ( Oil  and  Soap ,  1943,  20,  17 — 25). — A  series  of  isotherms 
have  been  constructed  from  v.p.  data  procured  by  the  use  of  the 
McBain  sorption  balance  for  a  typical  commercial  toilet  soap  and 
for  pure  Na  laurate,  myristate,  palmitate,  stearate,  and  oleate,  and 
from  this  information  the  phase  diagrams  relating  to  the  corre¬ 
sponding  binary  soap— HzO  systems  have  been  revised  and  extended. 
The  region  of  soap-boiler's  neat  soap  in  the  soap--H20  diagrams  is 
shown  to  be  a  single  homogeneous  phase  in  all  cases,  its  left-hand 
boundary  agreeing  with  the  Tc  curve  determined  by  other  methods. 
The  formation  of  the  hemihydrates  from  curd  is  demonstrated  in 
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the  case  of  Na  stearate,  palmitate,  and  myristate :  higher  hydrates, 
e.g.t  Na  palmitate, 9Ha0,  may  exist  at  high  R.H.,  as  in  the  presence 
of  isotropic  solution.  A  photograph  of 4 1  waxy  soap  * ’  crystals  grow¬ 
ing  from  the  <£  subwaxy  '*  form  as  hydration  progresses  is  given. 

E.  L. 

Polytherm  of  the  ternary  system  sodium  bromide-potassium 
bromide-water  from  the  temperature  of  complete  freezing  to  50°. 
N.  A.  Vlasov  and  A.  G.  Bergman  ( Compt .  rend ,  Acad,  Sci,  U.R.S.S., 
1943,  39,  148— 151),— Ice,  a-KBr,  and  NaBr,5H,0  crystallise 
together  at  —32°  and  NaBr  36*5,  KBr  4,  H2G  69-5  wt-%. 
NaBr,5HaO,  NaBr,2HaO,  and  a-KBr  crystallise  at  —26°  and  NaBr 
38,  KBr  3-6,  HaO  58*4  wt.-%.  NaBr,2H„0,  NaBr,  and  /3-KBr 
crystallise  at  46°  and  NaBr  47,  KBr  7* 8,  HfiO  55*2  wt.-%.  NaBr,2HaO, 
a-KBr,  and  3- KBr  crystallise  at  7°  and  NaBr  41-4,  KBr  54,  HaO 
53*2  wt.-%.  '  J.  J-  B. 

Distribution  equilibria  between  molten  metals  and  molten  salts, 
with  reference  to  the  stability  of  intermetallic  compounds  in  the  molten 
state*  E,  Heymann,  R>  J-  L.  Martin,  and  M.  F.  R.  Mulcahy  (/, 
Physical  Ckem,,  1943,  47,  473— 484).— The  distribution  equilibria  of 
Na  between  NaBr  and  Cd  or  Pb  at  780°,  and  of  Cd  between  CdCl2 
or  CdBr,  and  Bi  or  Sb  at  090°,  have  been  investigated,  The  observed 
deviations  from  Raoult’s  law  show  that  compounds  between  Na  and 
Cd  are  decomposed  at  780°  and  that  intermetallic  compounds 
between  Na  and  Pb  are  stable  in  the  liquid  state  at  780°.  The 
curves  for  Cd~CdCl2(CdBr2)~Bi  are  similar  but  both  show  anomalies 
in  their  max.,  suggesting  that  the  curves  do  not  truly  represent 
the  activity  of  Cd  in  the  mixture.  Sb  is  insol.  in  molten  CdCl3  in 
absence  of  Cd,  but  very  sol.  in  presence  of  Cd,  suggesting  the  form¬ 
ation  of  an  intermetallic  compound  (CdSb  ?)  which  is  stable  at  690° 
and  very  sol.  in  molten  CdCL,  C.  R.  H. 

Equilibria  of  silver  and  lead,  silver  and  bismuth*  and  bismuth  and 
lead  with  their  fluorides  at  900°*  H.  H.  G.  Jellinek  (Trans.  Faraday 
Soc.,  1944,  40,  1 — 5) .—The  equilibrium  of  Bi  and  Pb  with  their 
molten  fluorides  was  determined  at  900°  in  graphite  vessels.  Bi  is 
by  far  the  nobler  in  this  reaction.  The  metal  and  salt  phases  are 
approx,  ideal,  and  the  calc,  heat  of  formation  of  BiF3  agrees  with 
the  accepted  val.  Similar  determinations  with  Ag  could  not  be 
carried  out  in  open  vessels  owing  to  vaporisation  of  AgF,  but  equi¬ 
librium  consts.  for  its  reactions  with  PhF3  and  B1F3  are  estimated 
from  the  corresponding  heats  of  reaction,  F.  L.  U. 

The  carbon-oxygen  equilibrium  in  liquid  iron.  S.  Marshall  and 
J.  Chipman  (Trans.  Amer .  Soc .  Metals ,  1942,  30,  695 — 740). — 
The  equilibria  between  C  and  O  in  liquid  Fe  at  1540 — 1700°  and 
CO  and  COa  in  the  surrounding  gas  at  pressures  >20  atm.  were 
studied  by  the  use  of  a  closed  high-frequency  furnace.  When 
equilibrium  was  reached,  gas  samples  were  withdrawn  from  the 
furnace  for  analysis  and  the  steel  was  #f  killed  ”  by  the  addition  of 
A1  and  quickly  cooled.  The  steel  samples  were  analysed  for  [C] 
and  [O],  the  latter  being  determined  from  the  [AlaOa].  In  the 
reactions,  the  equilibrium  factors  depend  on  [C].  The  product  of 
%C  and  %0  in  the  metal  is  a  function  of  temp.,  pressure,  and 
[C] ;  at  1  atm.  of  CO  +  C02  at  1540°  the  val.  varies  from  0*0018 
with  0*02%  of  C  to  0*0034  with  1*0%  of  C,  This  effect  is  explained 
if  ~0*0028%  of  CO  is  sol.  as  such  in  steel  at  1540°  under  a  pressure 
of  1  atm.  ‘  J.  C.  C. 

Silicon-oxygen  equilibria  in  liquid  iron.  C,  A.  Zapffe  and  C.  E. 
Sims  (Amer.  Inst.  Min .  Met.  Eng.,  1942,  Tech .  Publ.  1498,  30  pp. ; 
Metals  Tech.,  9,  No.  6).— The  equilibria  were  studied  by  heating 
mixtures  of  Fe  and  Si  in  Ha  containing  known  amounts  of  HvO, 
followed  by  quenching  and  chemical  analysis.  The  equilibria  could 
not  be  expressed  in  terms  of  [FeOj  and  [Si].  Assuming  the  presence 
of  SiO,  the  const.  K  —  [FeO]s[Si]  agrees  closely  with  theoretical 
vals.  Free  energy  changes,  heats  of  reaction,  and  entropy  changes 
are  calc.  Total  O  in  steel  consists  of  FeO  and  suboxides  of  alloying 
elements  and  deoxidisers;  if  large  amounts  of  the  latter  are  present, 
determination  of  O  by  vac.  fusion  may  give  incorrect  results. 

R.  Ke. 

VII.— ELECTROCHEMISTRY. 

Nature  of  molten  salts  and  their  mixtures*  M.  F.  R.  Mulcahy  and 
E.  Heymann  (/.  Physical  Ghent.,  1943,  47,  485 — 496) .—Available 
data  for  the  equiv.  conductivity  of  molten  alkali  and  alkaline-earth 
chlorides  are  applied  to  a  discussion  of  the  main  factors  governing 
the  conductivity  of  molten  salts.  The  conductivity  of  mixed  molten 
salts  and  the  non-additivity  of  conductivity  where  complex  ion 
formation  occurs  are  also  discussed.  N.  W.  Taylor  criticises  the 
theoretical  treatment  in  this  and  in  an  earlier  paper  (Heymann 
et  al,  supra).  C.  R.  H. 

Transport  numbers  of  nitric  acid  in  water  at  25°  from  e.m.L 
measurements.  H.  I.  Stonehill  {J.C.S.,  1943,  647 — 651)— Since 
accurate  activity  coeff.  data  for  HNOs  are  available  (Hertmann  et 
aLp  A.,  1933,  675),  transport  nos.  for  HN03  can  be  obtained  from 
the  e.m.L  of  cells  with  transport.  The  e.m.L  of  a  cell  of  the  type 
Pt  quinhydrone  (saturated),  HNG3  (m\  fixed)|HNOa  (m,  variable), 
quinhydrone  (satu rated) [Pt  was  determined,  taking  into  account 


the  known  salt  error  (Stonehill,  A.,  1943,  I,  130).  Combining  the 
results  at  different  concns.  (0*001 — 0*2m.)  with  activity  coeff.  data, 
the  cation  transport  nos.  (G)  are  calc.  The  results  agree  satis¬ 
factorily  with  the  theoretical  limiting  val.,  and  limiting  slope  of  the 
/+-(c onen.)*  curve,  and  with  the  Jones-Dole  equation  (A.,  1929, 
767)  and  the  Longsworth  equation  (A.,  1932,  914 ;  1935,  1078), 
but  not  with  the  Owen  equation  (A.,  1936,  292).  Up  to  0‘2m.  the 
mobilities  of  H*  in  HNG3  and  HC1  of  the  same  concn.  are  equal. 
The  mobilities  of  NO/  in  KN03  (up  to  0*2m.)  and  in  AgN03  {up  to 
0*1  m.)  are  <  those  in  HNG3.  KNOa  and  AgNOs  are,  therefore, 
incompletely  dissociated  at  these  concns.  A.  J.  M. 

Electrostatic  potentials  in  electro  chemically  important  systems  of 
rigid  charge  layers.  E.  Lange  and  M.  Wiedemann  (Z.  Elehtrochem 
1941,  47,  568— 580).— The  external  and  surface  electrostatic  poten¬ 
tials  of  certain  systems  of  charge  layers  (spherical,  circular  disc, 
spherical  condenser,  plate  condenser)  are  surveyed  as  functions  of 
charge,  dipole  moment,  and  density.  Potentials  in  systems  of 
alternate  layers  of  positive  and  negative  charges,  in  systems  of 
similarly  charged  layers,  and  for  an  adsorption  layer  with  dipole 
structure  on  a  metal  base,  are  calc.  The  calculations  are  applied 
to  ionic  hydration,  pyro-  and  pie  zo-e!jfc  trie  crystals,  and  to  metals 
in  electrolyte  solutions.  J.  H.  Ba. 

Over-potential  of  hydrogen  in  relation  to  the  composition  of  the 
electrode  material.  U.  Croatia  and  M.  Da  Via  ( Gazzetta ,  1943,  73, 
117— 133).— The  over-potential  (77)  of  H3  was  measured  at  20°  with 
varying  c.d.  in  Gn-KOH  with  cathodes  of  binary  alloys  of  Pb-Cd  and 
Pb-Sb.  In  the  eutectic  ranges  of  the  alloys  the  c.d.  necessary  to 
produce  a  given  y  varies  linearly  with  the  %  composition  of  the 
electrode  surface.  In  the  regions  of  mixed  crystals  there  is  a  rapid 
rise  of  ?jf  for  Pb-Sb  with  increase  of  the  lesser  component,  with  a 
max.  at  the  point  where  two  phases  are  formed.  The  reverse  is 
true  for  Pb-Cd.  While  two  phases  are  present  tj  rises  gradually 
with  increase  of  Cd  or  Sb.  This  can  be  explained  by  assuming  that 
addition  of  Pb  or  Cd  to  each  other  increases  the  surface  activity  of 
the  crystals  by  decreasing  their  stability,  the  reverse  being  assumed 
for  the  Pb-Sb  alloy.  J.  F.  M. 

Overpotential  and  corrosion.  U.  Croatto  (Gazzetta,  1943,  73, 
133 — -143). — With  Pb  and  its  alloys  with  various  metals  (0*08  and 
0*16%)  as  the  cathode  in  15n-HjS04  at  120°  the  overpotential  of 
H3  at  varying  c.d.,  and  the  c.d.  necessary  to  produce  a  given  over¬ 
potential  with  various  alloys,  were  measured.  The  results  indicate 
that  the  corrosion  of  alloys  of  Pb  with  Ag,  Ni,  and  Cu  is  electro- 
chemical  as  well  as  chemical,  but  with  Zn,  Sn,  Sb,  Cd,  and  Bi  is 
purely  chemical.  J.  F.  M. 

Electrophoretic  properties  of  globin  from  various  sources*- Sec 
A.,  1944,  III,  138. 

YIN. — REACTIONS. 

Models  of  physico-chemical  processes.  G.  K.  Diakonov  (Compt. 
rend.  Acad .  Sci.  U.R.S.S.,  1943,  39,  143 — 147) —Several  dimension¬ 
less  parameters  are  derived  which  determine  the  progress  of  physico¬ 
chemical  reactions  as  Reynolds  no,  determines  the  kind  of  liquid 
flow.  One  of  these  parameters  shows  whether  the  reaction  proceeds 
by  a  series  of  near-equilibrium  stages,  or  takes  place  far  from  the 
equilibrium;  another  is  the  ratio  between  the  time  required  for 
the  completion  of  a  reaction  and  the  time  available.  J.  J.  B. 

Theory  of  the  autogenesis  of  chain  reactions.  N.  S.  Akulov  (Compt. 
rend .  Acad ,  Sci.  U.R.S.S.,  1943,  39,  204 — 208).— It  is  assumed  that 
the  average  length  of  the  reaction  chain  does  not  change  in  the 
course  of  the  reaction  and  is  =1/(AB  —  1),  §  being  the  probability  of 
an  active  centre  reacting  with  other  mols.,  and  k  the  no.  of  new 
centres  created  in  this  reaction.  From  these  assumptions  the  main 
equations  of  chain  processes,  especially  of  explosion  and  flame 
reactions,  are  derived.  J.  j.  B, 

Theory  of  combustion*  ignition*  and  explosion.  N.  S.  Akulov 
(Compt.  rend .  Acad .  Sci.  U.R.S.S.,  1943,  39,  239—243). — From  the 
equations  obtained  earlier  (see  preceding  abstract)  expressions  are 
derived  for  the  latent  period  of  ignition  and  for  the  pressure-temp.- 
dependence  of  the  ignition  limits  including  the  “  peninsula  of 
ignition/1  The  rate  of  reaction  has  a  finite  val.  within  the  ignition 
limits  and  is  0  at  the  limits,  J-  J-  B. 

Inflammability  of  methylene  chloride-oxygen-mtrogen  mixtures* 

G.  W.  Jones,  R.  E.  Kennedy,  and  F.  E.  Scott  (U.S.  Bur.  Mines 
■Kept.  Invest .  3727,  1943,  7  pp.). — CH£C12-Ob  mixtures  containing 
15*5—66*4%  of  CH2C12  are  inflammable.  CH2C12  does  not  give  in¬ 
flammable  mixtures  with  air  at  room  temp,  and  pressure,  but  if  the 
air  is  enriched  to  contain  <18*9%  of  02,  inflammable  mixtures  are 
produced  within  certain  limiting  concns.  of  CH2C12.  CH2C12  vapour 
ignites  in  air  at  642°  and  in  Oa  at  606°.  J.  W.  S. 

TFnreleased  energy  in  hydrocarbon  flame  gases.  W.  T.  David  and 
J.  Mann  (Phil.  Mag.,  1944,  [vii],  34,  816— 822).— Dry  and  moist 
hydrocarbon  gases  mixed  with  air  in  various  proportions  were 
burnt  in  an  open  burner  and  the  flame  temp,  measured  by  the 
resistance  of  fine  quartz-coated  Pt—Rh  wires.  The  unreieased 
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energy  (latent  energy  abnormal  dissociation)  in  the  flame  gases 
is  calc,  from  the  temp.,  sp.  heat,  and  heat  of  combustion;  as  a 
function  of  the  gas  concn.  in  the  mixture  it  first  falls  and  then  rises. 
The  fall  is  due  to  a  decrease  in  the  latent  energy,  and  the  rise  to 
abnormal  dissociation.  The  effect  of  H20  in  dil.  mixtures  is  to 
increase  the  flame  temp,  and  decrease  the  unreleased  energy ;  at 
higher  gas  concn,  the  moisture  effects  decrease  to  zero.  H.  J.  W. 

Mechanism  of  addition  polymerisation,  C.  C.  Price  [Ann.  New 
York  Acad .  Sci 1943,  44,  361 — 370) — Reactions  which  generate 
free  radicals  initiate  many  addition  polymerisations,  as  indicated 
by  the  presence  of  fragments  of  them  as  end-groups  in  the  resulting 
polymer.  Analytical  data  are  given  for  polystyrene  and  polymethyl 
methacrylate  prepared  in  presence  of  acyl  peroxides  and  diazo¬ 
hydroxides.  '  The  kinetics  of  the  polymerisation  of  dsec.- Bu 
a-chloroacrylatc  catalysed  by  Bz202  are  examined  over  the  temp, 
range  26—08°,  and  a  mechanism  is  allotted  to  it.  Inhibitors  may  be 
free  radicals  which  react  with  the  active  free  radical  interrupting 
the  chain  growth,  or  substances,  e.g.,  aromatic  MG2~compcrands, 
which  increase  the  stability  of  radicals  and  so  retard  the  poly¬ 
merisation,  Stabilisation  of  growing  chains  by  chain  transfer  occurs 
in  some  cases.  A  mechanism  involving  an  active  cationoid  inter¬ 
mediate,  induced,  e.g.,  by  strong  acids,  BF3,  A1C13,  or  SnCl4>  is  operative 
in  some  polymerisations.  This  leads  to  different  kinetics,  which 
are  examined  for  styrene  polymerisation  catalysed  by  SnCl4. 

R.  H.  F. 

Kinetics  and  elementary  steps  o!  poly-reactions.  J.  Abere,  G. 
Goldfinger,  H.  Mark,  and  H.  Naidus  (Ann.  New  York  Acad.  Sci., 
1943,  44,  267— 296).— The  course  of  poly-reactions  may  be  followed 
by  measuring  the  amount  of  monomer  removed  and  the  average 
degree  of  polymerisation  and  mol.  size  distribution  of  the  polymer 
formed  as  a  function  of  time  and  reaction  conditions,  and  by  chemical 
analysis  of  the  polymer,  and  determination  of  the  no.  of  active 
centres  starting  chains.  Poly-reactions  consisting  of  a  single  elemen¬ 
tary  step  are  of  two  types  :  (1)  reaction  occurs  between  monomers 
or  polymers  of  any  chain  length  (e.g.,  poly-cstcrifications),  (2)  only 
monomer  addition  takes  place  [e.g.,  addition  of  (CH2)sO  to  glycols, 
amines,  or  acids].  Equations  for  rate  of  formation  of  polymer  are 
derived  for  both  cases.  For  poly-rcactions  consisting  of  initiation, 
propagation,  and  termination  the  possible  mechanisms  of  each  of 
these  processes  are  examined.  By  equating  the. rate  of  formation 
and  disappearance  of  active  centres  formulas  are  deduced  for  the 
rate  of  reaction  and  no.  average  degree  of  polymerisation  of  the 
polymer  using  all  possible  combinations  of  the  mechanisms.  In 
several  cases  experimental  figures  are  compared  with  those  calc,  on 
probable  assumptions,  hnd  appropriate  mechanisms  allotted.  For¬ 
mulas  are  deduced  for  the  distribution  curve  of  the  polymer,  and 
compared  with  experiment.  Chain  transfer  and  branching  intro¬ 
duce  additional  complications.  The  activation,  propagation,  and 
termination  processes  are  considered  in  detail.  R.  H.  F. 

Kinetics  of  the  oxidation  of  isopropyl  alcohol  by  chromic  acid* 

F.  H.  Westheimer  and  A.  Novick  (J,  Ghent.  Physics ;  1943,  11,  606— 
612).— The  oxidation  reaction  is  of  the  first  order  with  respedt  to 
[HCr04T  and  [PrTOH]  and  of  the  second  order  with  respect  to  [FT]. 
A  compound  of  Crxv  or  Crv  is  concerned  in  the  mechanism. 

L.  J*  J- 

Recent  advances  in  the  theory  of  reaction  kinetics  in  solution* 

R.  P.  Bell  ( J.C.S. ,  1943,  629— 0f5).— Tilden  lecture.  A  review  of  the 
theoretical  explanation  of  velocities  of  bimol.  reactions  in  solution 
is  given.  The  collision  theory  and  the  transition  state  theory  are 
discussed.  The  effect  of  interaction  between  solvent  and  solute  is 
considered.  A.  j.  M. 

Hydrolysis  of  acetyl  and  bromoacetyl  bromides*  J.  Rodriguez 
Velasco  and  j.  M.  R.  de  La  Borbolla  (Anal.  fls.  quint.,  1943,  39, 
31—  36).—' The  velocity  of  hydrolysis  of  AcBr  and  CH2Br«COBr  is 
comparable  with  that  of  AcCl  and  CH2Cl'COCl  (A.,  1942,  I,  309), 
although  the  coeffs,  are  higher.  Ad  and  CH2I-COI  have  analogous 
but  higher  coeffs.  which  are  less  precise  owing  to  secondary  reactions. 

F.  R.  G. 

Rate  theory  and  some  physical  and  chemical  properties  ol  high 
polymers*  H.  M.  Hulbert,  R.  A.  Harman,  A.  V.  Tobolsky,  and 
H.  Eyring  (Ann.  New  York  Acad .  Set.,  1943,  44,  371— 418}.— The 
ionic  and  radical  mechanisms  of  pdJymerisation  are  considered  in 
relation  to  the  electronic  structure  of  the  double  bond.  Initiation 
reactions  are  classified  into  (1)  those  with  frequency  factors  of 
^lO11  and  activation  energy  ^40  kg.-cal.  per  mol.,  e.g.,  polymeris¬ 
ation  of  alkyl-substituted  olefines  catalysed  by  acids,  A1C13,  BF3, 
etc.,  (2)  those  with  lower  frequency  factors  and  activation  energies, 
e.g.,  styrene  and  acrylate  polymerisations.  The  criteria  of  the  ionic 
mechanism  are  change  in  rate  on  changing  electronegativity  of  sub¬ 
stituents,  catalysis  by  acids  or  bases,  and  intramol.  rearrangement 
during  polymerisation,  The  kinetics  of  growth  of  chains  by  the 
ionic  mechanism  are  worked  out  on  the  basis  of  polarisation  of  the 
double  bond  in  its  activated  state.  The  kinetic  data  on  poly¬ 
merisation  of  vinyl  compounds,  especially  styrene,  are  reviewed. 
Chain  transfer,  which  terminates  polymer  mols.  without  interrupt¬ 
ing  the  reaction  chain,  has  a  velocity  ~0-001  of  that  of  pro¬ 
pagation.  Formulae  are  derived  for  mol.  wt.  distribution  and  no. 


average  mol.  wt.,  taking  as  a  basis  8  general  reactions  of  initiation, 
propagation,  and  termination,  and  considering  the  steady  state  with 
respect  to  no.  of  active  mols.  The  distribution  function  agrees  with 
data  on  styrene  polymerised  as  pure  liquid,  after  recalculation  of 
mol.  wts.  A  theory  of  physical  properties  of  polymers  in  the 
rubber-like  state  of  aggregation  is  developed,  based  on  the  no.  of 
bonds  per  unit  voL,  strength  of  bonds,  and  internal  viscosity  of  the 
local  liquid-like  structure.  An  equation  of  state  derived  from  the 
relation  between  tension  and  entropy  leads  to  a  formula  for  the 
modulus  of  elasticity  of  rubber-like  materials.  Relaxation  of  stress, 
creep,  and  extrusion  behaviour  are  accounted  for  by  slipping  of 
bonds,  allowing  chains  to  coil  into  random  configuration.  The 
motion  of  the  mobile  chain  segments  has  a  damping  effect  on 
mechanical  properties.  A  formula  is  given  for  the  most  probable 
vob  of  a  randomly  shaped  chain,  and  a  relation  between  q  and  mol. 
wt.  is  derived  from  it.  R.  H.  F. 

Mechanism  of  inhibition  of  styrene  polmerisation,  G.  Goldfinger, 
I.  Skeist,  and  H.  Mark  (/.  Physical  Ghent.,  1943,  47,  578— 587 J.— 
Styrene  polymerisation  at  70°,  100°,  and  130°  is  inhibited  by  benzo- 
quinone  (I),  the  length  of  the  inhibition  period  being  oc  initial 
concn.  of  (I).  (I)  is  used  up  more  rapidly  at  higher  temp.,  indicating 

a  considerable  activation  energy  (27,000  g.-cal.  per  mol.)  for  the 
formation  of  the  active  centres  which  consume  the  inhibitor.  After 
the  induction  period  the  overall  rate  of  polymerisation  and  the 
no. -average  degree  of  polymerisation  of  the  polymer  formed  are 
inversely  oc  initial  concn.  of  (I).  C.  R.  H, 

Spatial  arrangement  of  atoms  in  contact  catalysis  and  dehydrogen** 
ation  of  hydrocarbons  with  open  chains*  A.  A.  Balandin  (A da 
Physicochim.  U.R.S.S.,  1943,  18,  09— 90). —The  multlplet  theory  of 
catalysis,  in  which  the  shape  and  size  of  mols.  and  of  the  lattice  of 
the  catalyst  are  regarded  as  of  primary  importance,  is  discussed 
with  particular  reference  to  the  dehydrogenation  of  hydrocarbons. 
Models  indicating  the  orientation  of  fi-C4H10  (I),  Aa-butene  (II), 
and  PhEt  mols.  when  undergoing  catalytic  dehydrogenation  are 
drawn,  and  the  reactions  are  studied,  using  the  flow  method.  With 
I),  the  dehydrogenation  at  a  Cr203  catalyst  amounts  to  62%  of 
I)  passed,  or  to  86%  of  that  decomposed  at  670°,  and  a  spatial 
velocity  of  700 — -1000  1.  per  hr.  At  lower  temp,  the  yield  on  the 
basis  of  (I)  passed  decreases,  whilst  that  based  on  (I)  decomposed 
increases.  The  yield-time  of  contact  (£)  curves,  drawn  for  various 
temp.,  show  a  max,,  indicating  an  optimum  t.  The  composition  of 
the  contact  gas  at  670s  and  t  «  1*5  sec.  is  H*  37*5%,  CH4  2*4%, 
CsH8  3*7%,  C,H4  0*3%,  C3H8  0-1%,  C4H8,  29%,  C4H10  26*8%. 
The  dehydrogenation  and  formation  of  C  compete  with  one  another 
on  Cr203  catalysts,  and  the  Cr2Oa  becomes  deactivated  owing  to  C 
films,  but  is  readily  regenerated.  With  (II),  activity  decreases 
above  a  certain  temp.,  probably  owing  to  decomp,  of  products. 
The  yield  of  butadiene  at  600°  is  34%  based  on  (II)  passed  and 
75%  based  on  (II)  decomposed.  The  most  important  side-reaction 
is  C4Hg  +  4Ct)2  =  SCO  +  4H2,  but  the  CO  does  not  poison  the  catalyst. 
The  activity  varies  with  time  in  a  peculiar  manner.  The  dehydro¬ 
genation  of  (II)  has  also  been  investigated  at  low  pressures,  in 
which  case  the  optimum  i  is  greater.  The  effect  of  dilution  with 
C02  and  N2  was  also  studied.  Two  methods  for  the  production  of 
styrene  (III)  from  PhEt  are  given.  There  is  again  an  optimum  t. 
The  effect  of  addition  of  an),  PfaMe,  and  CSHS,  respectively,  to 
PhEt  undergoing  dehydrogenation  indicates  the  following  sequence 
of  mean  lives  of  mols.  on  the  active  surface  :  (III)  >  PhEt  > 
PhMe  >  C6H8.  The  curves  of  yield  of  (III)  against  t  are  similar 
to  those  obtained  in  the  pyrolysis  of  PhEt.  A.  J.  M. 

Isotherm  of  heterogeneous  catalytic  reactions  earned  out  under 
flow  method  conditions  and  a  new  method  for  determining  the  relative 
adsorption  coefficients*  A.  L.  Liberman  (Gompt.  rend.  Acad.  Sci . 
U.R.S.S.,  1941,  31,  448—452),— An  equation  connecting  reaction 
velocity  with  adsorption  on  reaction  centres,  which  is  based  on 
Langmuir’s  equation  and  also  takes  into  account  the  change  in 
vol.  occurring  during  a  reaction,  has  been  derived.  This  equation, 
m/M  =  2kjfim  —  2/p  (M  and  tn  are  respectively  the  no.  of  mols,  of 
reactant  entering  the  reaction  tube  and  the  no.  of  such  mols.  react¬ 
ing  per  unit  time,  8  —  a2/«1  +  a^/aq,  where  alt  a2,  and  a8  are  the 
adsorption  coeffs.  of  reactant  and  reaction  products,  and  k  is 'a 
reaction  rate  coefL),  has  been  satisfactorily  applied  to  data  for  the 
dehydrogenation  of  sec.-BuOH,  for  which  reaction  B  =  7*4. 

C.  R.  H. 

[Oxidation  ol  ammonia*]  N.  S.  Bayliss  (J.  Ghent.  Educ ,,  1943,  20, 
510) —A  heated  helix  of  Pt  wire  is  used  as  catalyst.  L.  S.  T. 

Cracking  of  cyciohemm  :  thermal  and  catalytic  decomposition  at 
high  pressures*— See  B.,  1944,  II,  1, 

Catalytic  desnlphnrisation  of  gasolines  by  cobalt  molybdate.— See 

B.,  1944,  3,  40. 

Organic  catalysts  for  the  elimination  of  carbon  monoxide  from  form” 
amide.  IL  Catalysts  with  phenol  hydroxyl  at  active  group.— See 
A.,  1944,  II,  70, 

Electrolysis  with  undulating  current.  XL  Production  of  ozone 
by  electrolysis.  E.  Briner  and  A.  Yalda  (Helv.  Ghim.  Acta 1943,  26, 
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1162 — 2166 ;  cf.  A.,  1943,  I,  232). — When  an  increasing  intensity 
of  ax.  is  superposed  on  dx.  the  yield  of  03  increases  to  a  max.  and 
then  falls  to  zero.  F.  J.  G. 

Production  of  hydrogen  and  oxygen  by  electrolysis  of  water. — See 
B.,  1944,  I,  53. 

Iron  plating, — See  B.,  1944,  I,  69,  70. 

Electrodeposition  of  cobalt-tungsten  alloys  from  an  acid  plating 
bath.— See  B.,  1944,  I,  72. 

Continuous  plating  of  fine  steel  wire  with  nickel, — See  B.,  1944,  I, 
70. 

Electrotinning. — See  B.,  1944,  I,  71. 

Darkening  of  cadmium  halides  and  of  antimony  oxide  by  ultra- 
violet  light  G.  Cohn  and  J.  A.  Hedvall  (J.  Physical  Chem.,  1943,  47, 
603- — 607)  —The  photosensitivity  of  crystals  of  Cdh,  CdBr2,  and 
Sb«03  towards  ultra-violet  light  depends  on  crystallographic  factors., 
occurring  either  at  strongly  absorbing  crystal  faces  or  in  presence 
of  an  unstable  modification.  Darkening  of  the  crystals  only  occurred 
in  presence  of  H2G,  and  a  photosensitised  reaction  mechanism 
involving  H20  and  leading  to  the  formation  of  Cd  or  Sb  is  proposed, 

C.  R.  H. 

Kinetics  of  photographic  development  by  hydroxylamine.  T.  H. 

James  (/.  Physical  Chem.,  1943,  47,  597 — 602).— In  the  development 
of  AgBr  film  with  NH0OH  at  20°  the  relation  between  Ag  formed 
and  optical  density  (D)  can  be  expressed  by  log  Ag  —  1*42  log  I)  -f- 
const.,  this  being  approx,  the  same  relation  as  found  for  develop¬ 
ment  by  quinol.  The  rate  of  development  increases  regularly  with 
pH  over  the  pH  range  10 — 12*7  and  with  [NH„OH]  and  decreases 
with  increase  in  [Br'j.  Small  amounts  of}  Na2S03  affect  the  rate 
of  development  only  slightly,  but  large  amounts  decrease  the  rate 
and  in  extreme  cases  shift  the  character  of  development  to  the 
so-called  “  physical  ”  type.  Fog  formation  is  primarily  due  to  an 
uncatalysed  reaction.  The  data  support  the  view  that  development 
is  a  catalysed  heterogeneous  process  which  takes  place  preferentially 
at  the  interface  between  Ag  and  Ag  halide.  C.  R.  H. 

IX.— PREPARATION  OF  INORGANIC  SUBSTANCES. 

Isotope  separation  and  the  mechanism  of  combustion  in  ascending 
hydrogen-deuterium  flames.  K.  Clusius,  W.  Kdlsch,  and  L,  Wald- 
mann  (Z.  Elsktrochem.,  1941,  47,  820). — In  ascending  Ha-D2-02 
flames,  a  slight  separation  of  isotopes  occurs  on  account  of  partial 
combustion.  H,  is  enriched  in  the  HX>,  and  Ds  in  the  unburnt 
gas.  A.  J.  M. 

Regeneration  of  acid  cuprous  chloride  solution*  G.  E.  Mapstone 
(/.  Proc.  A uslral.  Chem.  Inst,,  1943,  10,  267 — 268) .—Regeneration 
of  spent  CuXh  solution  (oxidised  during  the  process  of  CO  gas 
analysis)  is  effected  by  placing  the  solution,  with  HC1,  in  a  bottle 
containing  Cu  wire  extending  from  top  to  bottom.  Reduction  is 
complete  in  2—3  days.  R.  H.  H. 

Hydration  of  the  aluminates  of  calcium.  Y.  Hydrothermal 
decomposition  products  of  tricalcium  aluminate  at  350°,  H.  Johnson 
and  T.  Thorvaldsen  (Canad.  J.  Res.,  1943,  21,  B,  236—246).— 
Ca3Al,Oe  or  the  corresponding  mixture  of  CaO  and  A1203  yields  a 
cryst.  product  (I)  4Ca0,3Al203,3H20  («  1*627,  d-°  2-71)  and  Ca(OH)2 
when  treated  with  steam  at  350°.  (I)  dehydrates  between  650° 

and  750°  in  dry  air  to  give  12CaOJ7Al203  and  A1.03.  AT- Ray 
powder  patterns  of  (I)  and  its  dehydration  products  are  given. 

J.  H.  Ba. 

Complexes  of  zinc  and  glycine.  I.  Greenwald  (J.  Physical  Chem,, 
1943,  47s  607 — 622) , — pH  and  titration  data  for  mixtures  of  glycine 
and  ZnCl2  indicate  the  existence  in  solution  of  ZnX**,  ZnXOH’, 
ZnX(OH)2,  ZnX2OaH'f  and  ZnX302"  where  X  =  02C*CHs*NH3. 
Vais,  for  the  consts.  for  the  formation  of  the  first  four  complexes 
have  been  calc.  The  following  compounds  have  been  cryst.  : 
Zn(HOX*CH8-NHs)2Cl4fHsO ;  ZnXCl2,H20;  ZnX3(0H)(0NTa),H20; 
ZnX4(0Na)2,H20.  No  satisfactory .  evidence  for  the  existence  in 
solution  of  the  complex  cation  of  the  first  compound,  i.e., 
Zn(H01C,CH2*NH3)2”,,t  has  been  obtained.  C.  R.  H. 

Co-precipitation  of  cadmium  and  mercuric  sulphides*  E.  S. 
Rittner  and  J,  H,  Schulman  [J.  Physical  Chem.,  1943,  47,  637 — 
543). — Cubic  CdS  changes  to  the  hexagonal  form  if  kept  in  contact 
with  a  cone,  solution  of  (NH4)*S  for  two  days  at  room  temp.,  or 
with  0*3n-HNO3  at  100°  for  a  week.  Heating  CdS  at  500°  for  a 
week  or  at  700—900°  for  a  few  min.  and  then  rapidly  cooling  brings 
about  the  same  change.  The  vac.  sublimation  of  HgS  (red  cinnabar) 
on  to  a  cooled  glass  surface  yields  a  new  form  of  cinnabar  which 
is  black.  CdS-HgS  solid  solutions,  which  are  formed  at  room  temp, 
by  direct  reaction  of  stable  or  unstable  CdS  and  HgS  in  contact 
with  cone,  (NH4)£8,  exist  in  cubic  or  hexagonal  CdS  form  but  not 
in  hexagonal  HgS  form.  The  presence  of  CdS  inhibits  and  may 
revent  the  transformation  of  metacinnabar  into  cinnabar  when 
d  and  Hg  are  co-pptd.  in  presence  of  (NH4)25.  When  co-pptd.  in 
presence  of  0*3n-HNO3  solid  solutions  of  the  metacinnabar  type 


are  formed  from  nitrate  and  chloride  solutions,  cubic  structures  also 
being  formed  in  chloride  solutions.  C.  R.  H. 

Over-compression  of  mercury  fulminate.  K.  K.  Andreev  (Compt. 
rend.  Acad.  Sci .  U.R.S.S.,  1941,  31,  456 — 468). — Published  work  on 
the  influence  of  high  pressures  on  the  detonation  of  Hg  fulminate  is 
discussed  with  reference  to  the  mechanism  of  detonation. 

C.  R.  H, 

Peroxytitanates*  J.  Beltrdn  (Anal.  fis.  quint,,  1943,  39,  373— 
381),— Na4TiGg,2*4HsG  contains  4  atoms  of  active  O  of  which  only 
2  are  peroxide  O,  whence  the  formula  Na4TiO0,2H„O2  is  suggested. 

F.  R.  G, 

Co-ordination  number  of  bivalent  lead,  R.  C.  Haworth  and  F.  G. 
Mann  (J.C.S.,  1943,  661),— The  compound  6CS(NH2)2,Pb(NC>3)2, 
m.p.  160°  {decomp. ),  undergoes  considerable  dissociation  in  boiling 
dil.  aq.  solution,  but  crystallises  unchanged  on  cooling.  If  the 
6  mols.  of  CS(MH2)2  are  co-ordinated  normally  to  Pb,  giving  the 
salt  [{CS(NH2)2}flPb](N03)o,  the  Pb  has  the  electronic  state  of  U. 
The  compound  may,  however,  be  a  mol.  additive  compound. 

A.  J,  H. 

Plastic  sulphur.  M.  Epstein  (/.  Chem .  Educ,,  1943,  20,  360). — A 
hot  test-tube  containing  boiling  S  is  plunged  into  cold  HsO.  When 
cold,  the  shattered  tube  can  be  stretched,  L.  S.  T. 

Decomposition  of  sulphur  monoxide  and  the  polysulphur  oxides. 

P.  W.  Schenk  (Z.  Eletrochem.,  1941,  47,  855).— Both  SO,  con¬ 
densed  by  liquid  air,  and  its  decomp,  products  contain  SO  groups, 
since  both  react  with  CU  giving  SOCl2.  If  condensed  SO  is  mixed 
with  cooled  CC14  or  certain  other  solvents  intensely  yellow  solutions 
are  produced,  and  after  removing  the  solvent,  a  yellow  plastic  sub¬ 
stance  remains  which  has  the  same  reactions  as  SO  obtained  by 
warming  the  condensate.  The  mol.  wt.  of  SO  dissolved  in  CC14  is 
—800.  The  condensed  SO  and  its  decomp,  product  are  regarded  as 
high-mol.  poly-S  oxides  of  variable  composition.  A.  J.  M. 

Conductometric  elucidation  of  complex  chromium  cations,  EH. 
Masking  action  of  monobasic  organic  acids.  S.  G.  Shuttleworth 
(Leather  Ind .  Res.  Bull.  [S.H .],  1943,  2,  Cite.  24,  357— 365).— From 
conductometric  titration  curves  of  acetate,  acetate-sulphate,  form- 
ato-sulphate,  and  kevulinato- chromium  complexes  it  is  shown  that 
the  Na  salts  of  monobasic  org.  acids  displace  the  S04  groups  in  a 
sulphato-Cr  complex,  forming  a  new  complex  containing  no  electro- 
valent  groups.  It  reacts  with  dil.  alkali  to  form  a  66*67%  basic  Cr 
complex  which  is  fully  dated,  the  stability  of  which  varies  inversely 
as  the  strength  of  the  acidic  group  therein.  A  structural  explan¬ 
ation  is  offered.  .  D.  W. 

Peroxytiranates.  J.  Beltran  (Anal.  fis.  quim.,  1943,  39,  368 — 
372).— Na4UOg,8H20  does  not  lose  its  3  atoms  of  active  O  on  dry-- 
ing  at  100°.  2  atoms  are  instantaneously  hydrolysed  in  HaO  or 

alkaline  solution.  It  is  concluded  that  H4UOs  is  a  true  peroxy- 
acid.  F.  R.  G. 

Sale  handling  and  storage  of  anhydrous  hydrofluoric  acid. — See  B., 

1944,  I,  52. 

Behaviour  of  ferric  oxide  towards  added  foreign  oxides  at  temper¬ 
atures  about  1300°*  N.  G.  Schmahi  (Z.  Elektrochem.,  1941,  47, 
835 — 843). — By  direct  isothermal  determinations  of  02  pressure, 
the  effects  of  BeO,  A12G3,  Cr203,  Mn203,  Si02,  and  Ti02  on  the  equi¬ 
librium  6Fe203  ^  4Fe304-f  02  have”  been  investigated,  the  temp, 
being  usually  1323°  (in  a  few  cases  1060°).  Isothermal  concn 
pressure  diagrams  are  constructed.  BeO,  A1203,  and  SiO„  exert 
very  little  effect.  Cr203  and  TiO,  form  very  stable  solid  solutions 
with  the  Fe  oxides,  and  therefore  exert  a  marked  effect  on  the 
equilibrium.  Ti(32  forms  Fe111  titanates  with  the  FeaOs„  In  the 
case  of  Mn203,  the  Fe203  acts  as  the  foreign  oxide,  reducing  the 
Mna03  to  MnO,  and  forming  a  spinel,  Mn0,Fe203.  A.  J.  M. 

Constitution  of  sodium  nifcroprusside.  F.  E.  Raurich  S.  (Anal, 
fis.  quim.,  1943,  39,  55— 132).— Comparison  of  the  properties  of 
Fe(NO)(CN)fi  with  those  of  metallic  cyanides  indicates  that  the 
metal  is  Fe11.  F.  R.  G. 

Application  of  artificial  radioelements  to  the  elucidation  of  problems 
of  chemical  complexes.  A.  A.  trinberg  and  P.  M.  Filinov  (Compt. 
rend .  Acad.  Sci .  U.R.S.S.,  1941,  31,  453— 455) —Using  radioactive 
Pt  and  Ir  it  has  been  shown  that  there  is  no  exchange  of  central 
ion  between  [PtClJ"  and  [Pt(NH3)2Cl4],  (IrClJ"  and‘[IrC5H5N)2Cl4], 
and  [IrClJ'"  and  [Ir{C6H5N),Cl4]\  The  considerable  difference  in 
the  activities  of  Pt  and  Ir  after  bombardment  with  neutrons  suggests 
a  simple  method  of  determining  traces  of  Ir  in  Pt.  C.  R,  H. 

X.— LECTURE  EXPERIMENTS  AND  HISTORICAL. 

Calorimetric  studies  of  various  types,  D.  B.  Pattison,  J.  G.  Miller, 
and  W,  W,  Lucasse  (J.  Chem.  Educ.,  1943,  20,  319 — 326).— The 
following  reactions,  suitable  for  calorimetric  measurements,  are 
described  :  the  decomp,  of  Hg02,  the  reaction  of  CaC2  with  aq. 
HC1,  of  aq.  Hg(NQ3)2  with  aq.  NaCl,  of  aq.  CuS04  with  aq.  NH3) 
of  aq.  KBr03  with  aq.  HBr,  of  aq.  MgS04  and  aq.  AL(SQ4)s  with 
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aq.  NaOH,  of  AcaO  with  aq.  NaOH,  and  of  NH„OH  and  COMe,, 
the  dissolution  of  anhyd.  and  hydrated  NaOAc,  and  the  heat  of 


dilution  of  EtOH  by  H20.  L.  S.  T. 

Chemical  knowledge  in  the  Old  Testament.  S.  Isserow  and  H. 
Zahnd  (J.  Chem.  Educ 1943,  20,  327 — 335).  L,  S.  T. 

Rise  and  development  of  chemistry  in  the  Argentine  Republic. 

V.  Arreguine  (J.  Chem.  Educ,,  1943,  20,  474—478).  L.  S.  T. 

Chapter  of  the  history  of  chemistry  in  Vienna.  Adolf  LIeben? 
1836—1914;  Zdenko  Hans  Skraup,  1850—1910.  M.  Kohn  (J.  Chcm . 
Educ,,  1943,  20,  471 — 473).  L.  S.  T. 

James  Curtis  Booths  chemist*  1810 — 1888.  E.  F.  Smith  (J.  Chem. 
Educ,,  1943,  20,  315—319,  357).  L.  S.  T. 


Selected  references  to  biographical  sketches  of  100  well-known 
chemists,  G.  L,  Fraser  (J,  Chem,  Educ ,,  1943,  20,  500 — 507). 

L.  S.  T. 

XIII.— GEOCHEMISTRY. 

Hydrochemical  features  of  the  rivers  Dubna,  Sestra,  Jachroma^ 
Ikscha,  and  Volguscha  in  1932 — 1933.  B.  A.  Skopintzev  and  S.  M. 
Dratschev  ( Hydrochem .  Mat.,  1941,  12,  155— 157).— The  above  rivers 
are  tributaries  of  Upper  Volga.  J.  j.  B. 

Hydrochemical  behaviour  of  the  river  Volga  and  some  rivers  of  the 
Volga  basin  in  winter  under  ice,  B.  A.  Skopintzev  (Hydrochem. 
Mat.,  1941,  12,  159— 168).— The  [OJ  of  the  river  HX>  decreases 
during  the  winter  to  a  min.  in  March  or  April  since  in  the  winter 
months  the  rivers  are  fed  with  deep  ground  FLO  containing  but 
little  air.  J.  J.  B. 

Hydrochemical  sketch  of  the  river  Plasma.  V.  S.  Ivlev  ( Hydro - 
chem .  Mat.,  1941,  12,  169— 181).— The  river  is  in  the  Sibirian  tundra. 

J.  J.  B. 

Hydrochemical  features  of  the  river  Volga  between  Kalinin  and 
the  river  Dubna  in  1931—1934,  S.  M.  Dratschev  and  B.  A.  Skopint¬ 
zev  (. Hydrochem .  Mat.,  1941,  12,  161—164).  j.  j.  B. 

Volumetric  zinc  uranyl  determination  of  sodium  by  the  method  of 
Dobbins  and  Byrd,  N.  Veselovski  (Hydrochem.  Mai.,  1941,  12,  25— 
33). — [Na]  of  11  samples  of  ground  H20  of  Lower  Don  district  is 
given  (cf.  C. ,  1944,  Part  1).  .  J.  J.  B. 

Determination  of  sulphates  in  water  and  in  aqueous  extracts  from 
soil  and  medicinal  mod  by  titration  of  the  excess  of  barium  chloride 
with  potassium  chromate  in  presence  of  rosolic  acid,  M.  Konarev 
(. Hydrochem .  Mat.,  1941,  12,  79—85)*- — -[S04]  of  18  water  samples 
from  the  Lower  Don  district  are  given  (cf.  C.,  1944,  Part  1). 

J-  J-  B. 

Determination  of  sulphates  in  water  and  aqueous  extracts  from  soil 
and  medicinal  mud  by  titration  in  presence  of  sodium  rhodmnate, 

M.  Konarev  (. Hydrochem .  Mat.,  1941,  12,  87 — 102). — [SO/']  of  29 
samples  of  water  from  the  Lower  Don  district  are  given  (cf,  C.# 
1944,  Part  1).  J.  J.  B. 

Volumetric  benzidine  method  of  determining  sulphates  in  water 
and  in  aqueous  extracts  from  soil  and  medicinal  mud*  M.  Konarev 
(. Hydrochem .  Mat.,  1941,  12,  103— 117).— [SO/H  of  17  H.O  speci¬ 
mens  from  the  Lower  Don  district  are  determined  (cf.  C.,  1944,  Part  1). 

J-  J-  B. 

Radioactivity  of  the  waters  and  rocks  of  Hatzesta,  M.  S.  Merkulova 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1941,  31,  347 — 349). — Analyses  arc 
given.  A,  J.  M. 

Determination  of  the  age  of  the  waters  of  Matzesta,  M.  S.  Mer¬ 
kulova  (Compt.  rend.  Acad ,  Sci .  U.R.S.S.,  1941,  31,  459 — 460). — 
The  calculation  of  the  age  of  the  waters  of  Matzesta  from  the  He/A 
ratio  according  to  the  method  of  Savtschenko  gives  2*02  X  108  years, 

C.  R.  H. 

Geochemistry  of  subterranean  waters  of  Tartar  Republic.  N.  V, 

Tageeva  (Compt.  rend.  Acad .  Sci .  U.R.S.S.,  1943,  39,  244—247).— 
Petroleum  usually  is  associated  with  waters  containing  much  Ca,  Cl, 
B,  Sr,  Ra,  Br,  and  I,  and  a  subnormal  amount  of  S04".  Waters 
from  the  carboniferous  strata  of  Tartar  Republic  belong  to  this 
group,  J.  J.  B. 

Characteristics  of  ice  from  the  Kungur  cave.  G.  A.  Maximovitsch 
and  G.  G.  Kobjak  (Compt.  rend.  Acad.  Sci .  U.R.S.S. ,  1941,  31, 
478 — 481). — Tlie  physical  and  chemical  properties  of  ice  taken  from 
various  parts  of  the  Kungur  cave  in  the  Urals  are  tabulated'. 

C,  R.  H. 

Radiogenic  heat  in  rocks.  N.  B.  Keevil  (J.  Geo I.,  1943,  51,  287— 
300). — Several  hundred  new  radioactivity  determinations  are  com¬ 
bined  with  earlier  data,  and  presented  as  frequency-distribution 
curves  for  granitic,  other  acidic,  intermediate,  basaltic,  ultra-basic, 
and  sedimentary  rocks,  and  soils  and  clays.  The  data  lead  to 
probable  rates  of  heat  production  lower  than  those  estimated 
previously.  This  may  be  due  partly  to  non-representative  sampling. 
Analyses  for  Ra  alone  are  not  satisfactory.  When  a  Th  :  U  ratio 
of  3*5,  the  average  abundance  ratio  in  rocks,  is  assumed,  the  rate 
of  heat  production  is  H  —  2*1 5a  +  0*05 K  g.-cal.  per  g.  per  10®  years, 


where  a  is  the  no.  of  arrays  emitted  per  g.  per  hr.  and  K  the  wt.~% 
of  K.  K/a  can  be  assumed  to  be  2*06,  so  that  H  =  2‘25a.  The 
data  show  that  the  errors  in  using  this  simple  method  are  negligible. 

L.  S.  T. 

Statistical  investigation  of  rounded  Ural  diamonds.  I.  1.  Schrafa- 
novski  (Compt.  rend.  Acad .  Sci.  U.R.S.S 1941,  31,  791— 793),— The 
consts.  of  diamonds  from  a  no.  of  Ural  districts  are  given, 

A.  J,  M. 

Solution  etching  of  detrital  staurolite,  G.  Bond  (Geol.  Mag,,  1943, 
80,  155— 156).— Etching  of  staurolite  grains  by  a  solution  from 
overlying  basalt  is  described.  L.  S.  T. 

Fluorite  and  other  minerals  in  Lower  Permian  rocks  of  S.  Durham. 

A.  Fowler  (Geol.  Mag.,  1943,  80,  41 — 61). — Occurrences  of  fluorite 

(I)  and  barytes  (II)  as  cavity  fillings  in  the  magnesian  limestone  of 
5.  Durham  are  described.  (II)  is  present  in  relatively  small  amount, 
and  is  seldom  associated  with  (I).  Origin  and  order  of  deposition 
of  these  and  associated  minerals  are  described.  L.  S.  T. 

Mineralisation  of  Permian  rocks  of  S.  Durham*  T.  S.  Westoll 
(Geol.  Mag.,  1943,  80,  119—120;  cf.  preceding  abstract) , — Primary 
.deposition  of  the  ores  may  have  been  due  to  the  presence  of  decaying 
macerated  org.  tissues,  possibly  with  the  help  of  S-bacteria. 

L.  S.  T. 

Regeneration  in  rocks,  j.  S.  Visnevski  (Compt.  rend.  Acad.  Sci. 
U.R.S.S 1941,  31,  797- — 70S).* — The  occurrence  of  desericitisation  of 
plagioclase  is  described  as  an  example  of  regeneration  of  rocks. 

A.  J.  M. 

Age  of  Lovozero  tundras*  E.  K.  Gerling,  L,  V.  Komlev,  K.  N, 
Sokolova,  and  V.  G.  Barkan  (Compt.  rend.  Acad .  Sci.  U.R.S.S 1941, 
31,  135 — 136).’ — Determinations  by  the  He  method  using  loparite 
and  a  loparite  concentrate  give  an  age  of  231 — 266  X  10®  years, 
and  indicate  that  the  Lovozero  massif  was  formed  in  the  same  epoch 
as  the  Chibiny  massif,  and  was  complete  not  later  than  the  Lower 
Carboniferous.  L,  S.  T. 

Stratification  and  a  law  of  sedimentation  of  clastic  deposits,  V.  P. 

Baturin  (Compt.  rend .  Acad.  Sci.  U.R.S.S ,,  1941,  31,  137 — 140). — 
Theoretical.  L.  S.  T. 

Cambrian  carbonate  deposits  of  the  Ussin-Tomsk  watershed  of  the 
Kuznetsk  Alatau.  A.  L.  Dodin  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1941,  31,  143 — 144). — Palaeontological  evidence  establishes  the  age 
of  the  marmorised  limestones  as  Middle  Cambrian,  The  Mn 
mineralisations  associated  with  the  carbonate  deposits  of  the  Ivanov 
and  Isras  mines  are  described.  L.  S.  T. 

Age  of  Africanda  pyroxenite  intrusion  of  the  Kola  Peninsula.  E.  K, 

Gerling,  L.  V.  Komlev,  V.  G.  Barkan,  and  M.  E.  Ermolaeva  (Compt. 
rend .  Acad.  Sci .  U.R.S.S.,  1941,  31,  709— 770).— The  age  calc,  by 
the  He  method  for  knopite  from  the  pyroxenite  intrusion  is  368 
( ?  385)  X  10®  years.  That  of  knopite  from  a  nepheline  vein  was 
calc,  to  be  249  X  106  years,  but  this  is  regarded  as  an  underestimate. 

A.  J.ftL 

Amphihole  of  variable  composition  from  the  region  of  the  Chelia- 
binsk  granite  massif.  M.  E.  Jakovleva  (Compt.  rend .  Acad.  Sci, 
U.R.S.S 1941,  31,  794— 796).— Analyses  and  optical  properties  of 
amphiboles  of  different  colours  are  given.  Increase  of  [FesOa  +  FeO] 
results  in  increase  of  n  and  decrease  of  optic  angles.  The  angle  of 
extinction  is  unaltered  and  the  birefringence  slightly  reduced.  The 
vals.  of  the  optical  consts.  have  been  used  to  determine  the  [Fes03  + 
FeO]  of  other  specimens  of  amphibole.  A.  j.  M. 

Products  of  fusing  hornblende  with  fluoride  additions.  D.  P. 

Grigoriev  and  O.  N.  Lebedeva  (Compt.  rend.  Acad.  Sci .  U.R.S.S 
1941,  31,  787 — 790). — A  9  :  1  mixture  of  hornblende  and  NH4F  was 
fused.  The  melt  contained  mica  of  the  phlogopite  type,  amphibole 
(I),  magnetite  (II),  and  an  unknown  mineral,  identified  by  analysis 
as  Ca  silicoflnoride  (III).  The  order  of  separation  is  (II),  mica,  (I), 
and  dm.  The  order  of  separation  of  (I)  and  mica  is  discussed. 
The  in  ter  growth  of  the  two  crystals  indicates  the  existence  of 
epitaxy,  which  may  be  due  to  the  structural  similarity  of  the  two 
minerals.  A.  J.  M. 

Celestite  in  the  Permian  deposits  of  the  Bashkir  Autonomous 
Socialist  Soviet  Republic.  V.  P.  Florenski  (Compt,  rend.  Acad,  Sci. 
U.R.S.S.,  1941,  31,  784 — 786).- — The  characteristics  of  celestite  from 
this  region  are  outlined,  and  its  origin  is  discussed,  A.  j.  M. 

Calcite  in  the  decomposed  tectonic  zones  of  the  Chibiny  tundras. 

B.  N.  Melentiev,  P.  K.  Semenov,  and  P.  N.  Tschirvinski  (Compt.  rend. 

Acad .  Sci .  U.R.S.S 1941,  31,  782 — 783). — Analysis  of  calcite  veins 
from  this  district  is  given.  The  mineral  is  found  in  association 
with  aggregates  of  optically  negative  chabasite.  A.  j.  M. 

Effect  of  oxidation  on  magnetic  properties  of  magnetite*  O.  N. 

Althauzen  (Compt.  rend .  Acad,  Sci .  U.R.S.S 1941,  31,  560^568). — 
The  effect  of  heating  in  air  on  the  magnetic  properties  of  artificial 
and  natural  magnetite  has  been  investigated.  There  is  no  simple 
connexion  between  Fe203  content  and  .  A.  J.  M. 

Natural  residual  magnetism  of  rocks,  T.  Roze  (Compt.  rend. 
Acad .  Sci.  U.R.S.S 1941,  31,  669— 670) —The  effect  of  cooling 
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from  abovfc  the  Curie  point  on  rocks  in  a  magnetic  field  has  been 
investigated.  Data  obtained  support  the  hypothesis  that  the 
natural  residual  magnetisation  of  rocks  is  due  to  their  cooling  in  the 
terrestrial  field,  W.  R,  A. 

Irreversible  variation  of  the  magnetic  properties  of  magnetites. 
O.  N,  Althauzen  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1941,  31,  661— 
664). — The  irreversible  changes  in  coercive  force  and  max,  suscepti¬ 
bility  of  magnetites  from  Wyssokaja,  Magnitnaja,  Tcjskoye,  and  the 
Kola  Peninsula  on  heat-treatment  have  been  investigated.  The 
influence  on  the  terrestrial  field  of  variation  in  temp,  of  the  rocks 
of  magnetite-bearing  localities  is  discussed.  W.  R.  A. 

Mineralogy  of  the  Urntukan  deposit  (Upper  Kolyma*  Far  East 
Region).  G.  P.  Barsanov  {Compt,  rend,  Acad .  Sci.  U.R.S.S.,  1941* 
31,  689— 690).— Specimens  from  the  Urutukan  deposit  are  pieces 
of  a  quartz-sulphidc  vein* have  been  examined  and  a  genetic  scheme 
is  tentatively  advanced.  W.  R,  A. 

Diagram  showing  the  dependence  of  coloration  of  magnesian" 
ferriferous  micas  on  the  content  of  iron  oxides.  D.  P.  Grigoriev 
and  A.  V.  Kotulski  {Compt.  rend,  Acad,  Sci ,  U.R.S.S.,  1941,  31, • 
691—693).  W.  R.  A. 

Talc-magnesite  and  quartz-magnesite  rock*  Cobb-Takaka  district. 
H.  W.  Wellman  (New  Zealand  J .  Sci .  Tech 1942,  24,  B,  103—127). 
—Deposits  of  magnesite  (I)  rock  in  the  upper  basin  of  Takaka  River 
are  described  and  estimated  quantities  given.  Chemical  analyses 
recorded  show  the  presence  of  40 — 80%  of  (I)  with  almost  complete 
absence  of  CaO.  Analyses  showing  the  progressive  alteration  of 
serpentine  to  (I)  rock  are  also  recorded  and  discussed.  A  ternary 
diagram  showing  the  range  in  mineral  composition  of  talc-magnesites 
is  given.  Economic  possibilities  and  uses  of  the  deposits  are  dis¬ 
cussed.  L.  S.  T. 

Cusp! dine  and  villiaumite  in  welding  slag.  V.  Y,  Lapin  (Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1941,  31,  094— -696),— -Artificial  cuspidine 
has  been  prepared  pyrogenetically  in  a  welding  slag.  Small  quant¬ 
ities  of  CaFn,  perovskitc,  villiaumite,  and  chromospincl  are  simultane¬ 
ously  formed.  W.  R.  A. 

Problem  ol  the  occurrence  of  beach-limestone  at  [Brown’s  island] 
Aucklands  New  Zealand,  J.  A.  Bartrum  (New  Zealand  /.  Sci.  Tech., 
1942,  23,  B,  92—96). — The  beach-1  imestonc  is  not  comparable  with 
that  of  tropical  regions,  but  is  the  product  of  special  local  conditions. 
Restricted  ground-HjO  circulation  may  have  dissolved  CaC03  from 
shell  material  to  saturation  point,  after  which  pptn.  was  initiated  by 
causes  unknown.  L.  S.  T. 

Rosasite  from  Kyzyl-Espse  deposit  N.  G.  Sumin  (Compt.  rend . 
Acad ,  Sci.  U.R.S.S.,  1941,  31,  779— 781).— The  consts.  (optic  angle, 
dispersion,  n,  and  hardness)  of  rosasite  from  this  region  are  given. 
The  chief  component  oxides  are  CuO,  ZnO,  CO„  and  H20,  but  the 
quantity  of  mineral  available  was  insufficient  for  complete  analysis. 

.  A.  J,  M. 

Change  of  colour  and  optical  properties  of  beryls  on  heating,  B.  A. 

Gavruscvitsch  and  F.  J.  Sarapulov  (Compt.  rend,  Acad.  Sci.  U.R.S.S., 
1941,  31,  775 — 778),— Coloration,  transparency,  and  vitreous  lustre 
of  beryls  decrease  suddenly  as  temp,  is  increased  above  600°.  «®and 
birefringence  also  decrease  somewhat.  A.  J.  M. 

New  luminescence  method  lor  establishing  the  bituminous  nature 
of  rocks,  V.  N.  Florovskaja  (Compt.  rend,  Acad .  Sci.  U.R.S.S., 
1941,  31,  359— 360).— The  ultra-violet  luminescence  of  a  no,  of 
minerals  containing  bitumen  has  been  investigated,  and  the  method 
is  suggested  for  the  detection  of  bitumen  in  rocks.  A.  J.  M. 

Micaceous  kimberlites  in  the  north  of  Central  Siberia,  G.  Moor 
(Compt,  rend.  Acad.  Sci.  U. R.S.S.,  1941,  31,  363 — 365). — Analysis  of 
rock  from  the  Upper  Taimyra  river  shows  that  it  closely  resembles 
the  micaceous  kimberlites  of  S.  Africa.  In  the  northern  parts  of 
Central  Siberia  rocks  of  both  the  micaceous  kimberlite  and  the 
basalt  kimberlite  types  are  found.  It  is  possible  that  diamonds 
may  occur  in  Central  Siberia.  A.  j,  M. 

Silver-bearing  tetrahedrite  from  Nagolnaya  Tarasovka  in  the  Donetz 
Basin,  E.  K.  Lazarenko  (Compt.  rend.  Acad .  Sci .  U.R.S.S.,  1941,  31, 
475—477). — The  composition  of  the  Ag-bearing  tetrahedrite  at 
Zhuravka  (Nagolnaya  Tarasovka)  can  be  approx,  expressed  by 
(Sb,As)2S3.,3 — 6(Cu2,Ag2lFefZn,Hg)S.  It  has  dl?'5  4*889. 

C.  R.  H. 

Yallerite  from  vein  deposits  of  sulphide  copper-nickel  ores  of  the 
Monche-Tundra,  I.  N.  Tschirkov  (Compt.  rend,  Acad .  Sci.  U.R.S.S., 
1941,  31,  472— -474) -’V alien te  occurs  infrequently  in  ores  of  the 
Monche-Tundra  generally  associated  with  cubanite,  both  minerals 
having  been  formed,  apparently,  at  the  same  time.  C.  R.  H. 

Ishkulite.  New  mineral  ol  the  spinel  group,  G.  P.  Barsonov 
(Compt,  rend,  Acad.  Sci.  U.R.S.S.,  1941,  31,  408 — 471). — Ishkulite, 
found  in  the  northern  part  of  the  Ilmen  reserve,  is  a  hard,  highly 
magnetic  ore  of  d  5*0791,  the  physical  properties  being  similar  to 


those  of  magnetite.  Its  formula  is  Fe01{Fe,Cr)203  with  a  portion 
of  FeO  isomorpliously  replaced  by  MgO.  C.  R.  H. 

Luminescence  method  for  detecting  uranium  minerals  and  ores. 

U.  G.  Mclkov  and  Z.  M.  Sverdlov  (Compt.  rend.  Acad,  Sci.  U.R.S.S., 
1941,  31,  361—362). — To  obtain  luminescent  compounds  from  IT- 
black,  nasturan,  and  other  ordinarily  nonduminescent  U  ores,  the 
minerals  are  sprayed  with  H2S04,  HN03,  HC1,  AcOH,  or  H3P04, 
They  then  show  luminescence  when  irradiated  with  short- A  ultra¬ 
violet.  The  method  can  be  used  for  detecting  U  minerals. 

A.  J.  M. 

Pre-anorthosite  granite  o!  the  Grenville  sub-province  Quebec,  C, 

Faessler  (Natural.  Canada  1943,  70,  97 — 138). — Recent  opinions  on 
the  existence  of  a  granite  older  than  the  Morin  anorthosite^  are 
reviewed.  L.  S.  T. 

Crystal  structure  of  braunite*  3Mn203JMnSi03.  A.  Bystrom  and 
B.  Mason  (Arkiv  Kemi,  Min.,  Geoi 1943,  16,  B,  No.  15,  8  pp.). — 
Braunite  from  various  sources  has  a  body-centred  lattice  with 
a  9-41,  c  18*7  a.  The  determination  of  the  space-group  is  discussed. 

— I4c2  gives  an  approx,  correct  distribution  of  O,  A.  J,  M. 

Orthopyroxene  from  Dodkanya*  Mysore,  P.  R.  J.  Naidu  (Current 
Sci.t  1943,  12,  253 — 255).— The  mineral  occurs  in  grains  up  to  1  cm. 
in  length  in  a  norite  of  the  gneissic  complex.  Full  data  for  the 
cryst.  and  optical  properties  and  for  the  chemical  composition  are 
reported.  The  analysis  points  to  the  bushveldt  rather  than  the 
charnockite  type.  N.  M.  B. 

Copper  deposits  of  Australia.  A.  B.  Edwards  ( Proc .  Austral. 
Inst.  Min.  Met,,  1943,  No.  130,  105—171). — The  Cu  deposits  of 
numerous  localities  and  mines  are  described.  Chemical  analyses  of 
two  felspar  porphyrys  from  Moonta,  and  of  ekmannite  from  Great 
Cobar  mine,  are  recorded.  L.  S.  T. 

Natural  mineral  amalgams.  D.  R.  Hudson  (. Metallurgist ,  1943,  29* 
53 — 60). — Native  Ag  amalgams  occur  as  mercurial  Ag,  a  grey-white 
ductile  mineral  of  variable  composition  containing  >55%  Hg  in 
solid  solution  in  the  Ag  lattice,  or  as  argcntal  or  lundsbergite,  the 
brittle  intermetallic  compound  Ag3Hg4,  crystals  of  which  are  usually 
coated  with  free  Hg.  The  occurrence,  properties,  and  crystal  habits 
of  these  minerals  are  critically  reviewed.  Brief  reference  is  made 
to  native  amalgams  of  Pb,  Pd,  and  An.  J.  C.  C. 

Identification  ol  clay  minerals  in  some  Iowa  and  New  England  soil 
profiles.  J.  L,  Haddock  (Iowa  State  Coll.  J,  Sci.,  1943,  18,  42—44). — 
Clay  minerals  in  5  Iowa  and  5  New  England  soils  were  determined 
by  integrating  data  from  thermal  analysis,  base-exchange  capacity, 
and  non-exchangeable  K  determination.  F.  R.  G. 

X-Ray  analysis  of  Spanish  clays.  A.  Hoyos  (Anal.  fls.  quint,,  1943, 
39,  351—367). — In  68  clays  examined  from  a; no,  of  localities, 
moscovitc,  quartz  felspar,  and  CaC03  were  identified.  F,  R.  G. 

Anomalous  heat  adsorption  of  kaolinite,  F.  H,  Norton  and  W,  G. 
Lawrence  (j.  A  met.  Ceram,  Soc.,  1943,  26,^  388— 389).— The  2  -p. 
monodisperse  fraction  of  Florida  kaolin  required  50%  more  heat  to 
drive  oil  the  H20  of  crystallisation  than  did  pure  kaolin ite.  In 
absence  of  other  plausible  explanations  of  this  anomaly,  the  exist¬ 
ence  of  two  forms  of  kaolinite  is  postulated.  j.  A,  S. 

Filtration  stratification  ol  highly  disperse  weathering  and  humific¬ 
ation  products  in  the  profile  of  medium  developed  brown  clay.  H. 
Pallmann,  E.  Frei,  and  H.  Hamdi  (Kolloid-Z.t  1943,  103,  111 — 
119). — Processes  involved  in  soil  formation,  and  production  of  the 
various  types  of  stratification,  are  considered:  Filtration  strati¬ 
fication  is  the  most  important,  anct  the  layers  comprise  Si02--Fe,03 
complexes  of  very  variable  composition.  The  Fe  and  A1  silicates 
appear  to  act  as  stabilisers.  A  more  or  less  thick  protective  skin 
of  Si02  is  formed  around  the  clay  nuclei,  and  is  dissolved  or  dis¬ 
persed  by  solutions  of  oxalates.  A.  J,  M. 

Forms  ol  inorganic  phosphorus  in  the  lower  horizons  of  some  Iowa 
soils  as  indicated  by  plant  availability  and  chemical  methods.  M. 

Stelly  (Iowa  State  Coll.  J.  Sci.,  1943,  18,  89— 91).— -Fertility  of  sub¬ 
soils  is  considered  to  depend  on  their  content  of  acid-sol.  P. 

F.  R.  G. 

X-Ray  study  of  soils  in  Sao  Paulo  state.  J.  E.  de  Paiva  Netto 
(Rev.  Brasil.  Quint.,  1943,  16,  99— 113).— 79  samples  have  been 
examined  lor  the  constituents  of  the  clay  minerals,  and  the  location 
of  these  is  recorded.  F.  R.  G. 

Colloid  chemistry  ol  soil  types  ol  Asia  Minor,  R.  Lorenz  ( Kolloid - 
Z.,  1943,  103,  171 — 180) —Climatic  and  vegetation  zones  in  Asia 
Minor  are  reviewed  as  regards  their  effect  on  the  soil.  The  various 
types  of  soil  in  different  parts  of  the  country  are  described,  and  the 
part  played  by  the  unfavourable  distribution  of  H20  is  discussed. 

A.  J.  M. 

Bird’s-eye  coal  from  Greymouth,  New  Zealand,  M.  Gage  and 
J.  A.  Bartrum  (J.  Geoi,  1943,  51,  320— 329).— Examples  of  eye- 
structure  in  early  Tertiary  bituminous  coal  are  described.  Photo¬ 
graphs  are  reproduced,  and  origin  is  discussed.  L.  S.  T. 
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I. — SUB-ATOMICS. 

Photo-excitation  in  hydrogen  and  deuterium  by  coesium  ions  ol 
2500—26,000  e.V.  K.  Mehnert  (Z.  Physik,  1941,  117,  41—54).— 
Excitation  functions  for  collisions  between  Cs+  and  HL  and  D2  have 
been  measured  for  a  no.  of  H  and  Cs+  lines  in  the  energy  interval 
2500 — 25,000  e.v.,  at  low  gas  pressures  and  rates  of  ionisation. 
Stronger  excitation  of  both  Cs+  and  H  lines  is  prodneed  by  Cs+  ->DS 
than  by  Cs+  H2.  For  small  kinetic  energies,  equal  excitation  of 
Ha,  Da,  and  Cs+  lines  is  produced  in  collisions  involving  H2  or  D2 
mols.  of  equal  kinetic  energy,  if  the  Cs+  is  considered  as  stationary. 
For  higher  energy,  Hg  produced  the  greater  excitation.  If  the  centre 
of  gravity  of  the  collision  partners  is  considered  as  stationary, 
excitation  depends  only  on  their  kinetic  energy.  At  high  energies, 
greater  excitation  is  prodneed  in  H2,  L.  J.  J. 

Exchange  ol  charge  with  simultaneous  excitation  in  collisions  of 
alkali-metal  ions  with  hydregens  helium*  and  mercury.  K.  Mehnert 
and  W.  Maurer  (Z.  Physik ,  1941,  117,  55 — 63). “Alkali-metal  arc 
lines  emitted  in  collisions  of  alkali-metal  ions  with  H2»  D2,  He,  and 
Hg  are  due  to  exchange  of  charge  between  the  collision  partners  with 
simultaneous  excitation  of  the  alkali-metal  atom  formed.  The 
lines  emitted  show  the  Doppler  effect  expected.  Their  intensity 
increases  linearly  with  the  gas  pressure.  The  resonance  principle 
is  complied  with.  Excitation  functions  of  Cs  32P8/3->  (A  4656  a.) 
in  Cs+~>Hg  and  Cs~>D3  are  measured.  L.  J.  J. 

Atomic-ray  apparatus  for  luminous  excitation  of  elements  which  are 
volatilised  with  difficulty.  W.  Paul  (Z.  Physik,  1941,  117,  774— 
788). — The  inverse  Stark  effect  in  the  Cri  resonance  multiplet  at 
4254  a.  is  measured  at  field  strengths  of  200—300  kv.  per  cm.  by 
absorption  measurements  in  a  Cr  at.  beam.  The  red  displacements 
at  field  strengths  208,  234,  and  275  kv.  per  cm.  are  T6,  2*1,  and 
2s9  x  10"s  a.  The  effect  is  in  agreement  with  Lochte-Holtgreven’s 
data.  Measurements  of  the  hyperfine  structure  of  the  Be  n  re¬ 
sonance  line  at  3130  a.,  obtained  in  emission  by  excitation  of  a  beam 
of  at.  Be  by  electron  bombardment,  give  a  val.  between  —  6*4  and 
—  0*8  for  the  g  factor  of  the  Be  nucleus.  (See  also  C.,  1944,  Part  2.) 

L.  J.  J. 

Radiation  fields  of  Pr  H  *  and  Nd+++  ions  in  hexagonal  salt  crystals. 

K.  H.  Hellwege  (Z.  Physik ,  1941,  117,  198— 204). “Analysis  of 
34  lines  in  the  spectra  of  cryst.  Pr2Zn3(N03)12l24H20  and 
NdgZn3(NOs)l3(24HsOJ  in  which  only  electronic  transitions  are 
involved,  shows  that  electrical  dipole  radiation  is  involved  in  every 
case.  The  results  agree  with  Van  Vleck's  theory  of  forbidden 
transitions  in  crystals  assuming  a  cubic  crystal  field.  L.  J,  J. 

Absorption  spectra  of  the  iron  group.  I.  B.  Borovski  and  E,  E. 
Vainschtein  (Compt.  rend .  Acad,  Set .  U.R.S.S.,  1942,  38,  ISO- 
132).— Special  attention  is  called  to  the  influence  of  symmetry  of 
the  wave  function  of  the  initial  state  of  transition  ifii  (KLi  —  Is; 
2« ;  Inm  —  2 p)  on  the  intensity  of  distribution  in  the  fundamental 
edge  and  at  a  distance  of  50  e.v.  from  it.  Thus  for  W the  edge  has 
knicks  on  the  long- wave  regions  without  white  lines  on  the  short¬ 
wave  side.  For  W-Pjyi  l  Cu-jLj-j,  Cu-jLjjj  j  Ni-Ajjj  simple  fund  a- 

mental  edges  with  bright  white  lines  on  the  short-wave  side  exist, 
which  are  lacking  in  30Zn  and  ,BAu.  A  new  method  of  analysis 
leads  to  an  identification  of  the  short-wave  max.  (y/R)LnLn  with  the 
line  (vjR)Lj  of  the  Lx  edges,  and  the  inflexion  lines  are  hence  found 
to  shift  6—8  e.v.  For  ionic  compounds  the  max.  of  the  absorption 
lines  on  the  frequency  scale  is  shifted  only  1*6  to  1*2  e.v.,  but  the 
shift  of  the  (v0/R)  term  reaches  7  e.v.  for  ions  of  max.  valency. 

j.  O'M.-B. 

Stark  effect  in  the  strontium  I  resonance  line  at  4807  a.  H.  Kopfer- 
niann  and  C.  Otzen  (. Z .  Physik ,  1941,  117,  156— 187).— —The  method 
described  in  the  preceding  abstract  has  been  applied  to  the  Stark 
effect  in  Sr  i.  The  or  and  7T  components  are  displaced,  respectively, 
towards  the  violet  and  red.  The  displacement  is  oc  A2  in  the  range 
100—300  kv.  per  cm.  The  5p  1P1  and  65 1S0  terms  are  split  to 
comparable  extents.  The  displacements  found  are  those  predicted 
by  theory,  e.g.,  Av  =  0*0104  cm.“!  for  a  and  0*0320  cm r1  for  7 r. 

L.  J.  J. 

Theory  ol  the  continuous  X«ray  spectrum  ;  short-wave  limit. 
R.  Weinstock  (Physical  Rev,,  1943,  pi],  64,  276—278).— Mathe¬ 
matical.  By  passing  to  the  limit  of  zero  velocity  for  the  scattered 
^3  d  (a.,  1.) 


electron,  an  earlier  result  {of.  A.,  1942,  I,  310)  for  the  intensity  dis¬ 
tribution  of  continuous  AT- radiation  is  reduced  to  apply  at  the  short¬ 
wave  limit.  N.  M.  B. 

Compton  effect  and  the  hole  theory.  J.  Smorodinski  (J.  Physics 
US.S.R.,  1943,  7,  92).— The  cross-scction  of  the  Compton  effect 
calc,  by  Bhabha  et  ah  (A.,  1942, 1,  384)  on  the  basis  of  the  hole  theory 
is  incorrect,  and  their  conclusions  concerning  inconsistency  in  the 
Dirac  theory  are  unfounded.  A.  J.  M. 

Measurements  on  selenium  rectifiers  and  barrier-layer  cells  (an 
experimental  contribution  to  Schottky’s  boundary-layer  theory)* 

(Frl.)  A.  Schmidt  (Z,  Physik,  1941,  117,  754— 773).— Measurements 
of  rectification  characteristics  as  functions  of  applied  potential,  and 
temp. -dependence  of  barrier-layer  resistance  and  capacity,  show  that 
Se  rectifiers  can  be  assumed  to  have  a  barrier  layer  in  the  **  exhaus¬ 
tion  region/'  the  effect  being  modified  by  field  emission  effects  at 
the  metal-semiconductor  boundary.  The  closest  approach  to 
theoretical  behaviour  is  obtained  when  the  covering  metal  has  a 
small  val.  for  the  work  of  emission  of  defect-electrons,  e.g.,  Bi  and 
Au,  The  postulates  of  Schottky's  boundary-layer  theory  are 
fulfilled  by  Se  rectifiers,  so  that  a  "  physical  **  barrier  layer  is  pro¬ 
duced  by  the  electronic  effect  of  the  covering  metal.  L.  J.  J. 

Quantum  mechanics  of  secondary  electron  emission  from  transition 
metals*  H.  Scfalechtweg  (Naturwiss.,  1943,  31,  204— 205),— The 
quantum-theoretical  basis  of  the  emission  of  secondary  electrons  is 
connected  with  the  Coulomb  interaction  between  the  primary 
electrons  and  the  metal  electrons  which  are  not  in  the  states  of  the 
metallic  lattice.  Two  cases  are  distinguished  :  (a)  true  metals  with 
completed  inner  shells,  and  (6)  transition  metals,  in  which  the  5-band 
overlaps  the  tf-band  of  the  conductivity  electron.  The  scattering 
of  the  primary  electrons  at  the  metal  electrons  is  dealt  with  by  the 
Born  approximation.  The  unperturbed  eigenfunction  of  a  system 
consisting  of  an  ^-electron  and  a  primary  electron  is  obtained,  and  a 
similar  expression  holds  for  ^-electrons.  The  probability  of  the 
occurrence  of  s  ->  dt  s  ->  e,  and  d  transitions  is  considered. 

A.  J*  M. 

Theory  of  static  fields*  I*  Phenomenological  attempt  to  determine 
the  proper  field  of  an  electron*  G.  Beck  (Physical  Rev,,  1943,  [ii], 
64,  366—376) . — Mathematical.  N.  M.  B, 

Effect  ol  space  charge  on  electron  beams.  J.  Aharoni  ( Phih  Mag,, 
1944,  [vii],  35,  36—56),— Mathematical.  H.  J.  W. 

Theory  of  electrical  electron  microscope  for  objects  emitting 
electrons.  A.  Recknagel  (Z.  Physik ,  1941,  117,  689— 70S),— A 
method  of  calculating  the  paths  of  electrons  emitted  from  a  surface 
is  derived  and  used  to  form  an  image  of  the  surface,  without  the 
assumption  that  the  paths  of  the  electrons  are  throughout  nearly 
parallel  with  the  optic  axis,  '  L.  J.  J. 

New  form  of  field  electron  emission  at  very  low  pressures  from 
metallic  surfaces  dusted  with  insulating  substances*  H.  Paetow  {Z. 
Physik,  1941,  117,  399 — 408), — When  a  fine  insulating  powder,  e.g,, 
Ala03,  MgO,  S,  or  bakelite,  is  spread  on  the  cathode  of  a  discharge 
tube  evacuated  to  10~3 — 16“ 7  torr,,  and  a  discharge  started  at 
—1066  v.,  the  cathode  becomes  uniformly  covered  with  a  thin  film 
of  particles  <1  /*,  in  diameter,  and  acquires  a  high  electron  emissivity 
at  low  potentials,  e.g.,  <-166  ma.  per  sq.  cm.  at  260  v.  The  emissivity 
persists  over  the  pressure  range  16“®— 16  torr.  L„  J.  J. 

Micro -analysis  by  electrons*  J.  Hillier  (Physical  Rev,,  1943,  [ii], 
84,  318—319). — A  special  form  of  electron  micro-analyser  is  described 
for  investigating  the  velocity  distribution  of  the  electrons  transmitted 
by  thin  collodion  films.  With  16— 66-kv,  electrons  and  irradiated 
masses  of  16“14— 16^16  g.»  the  velocity  losses  due  to  the  excitation  of 
the  It -levels  of  C,  N,  and  O  were  observed,  and  those  of  Be,  Al,  and 
Si  were  detected,  the  last  two  being  weak.  The  JGlevel  excitation 
of  Fe  could  not  be  detected,  but  the  A -level  was  sharp  and  strong. 
A  line,  presumably  due  to  an  M-level  excitation  of  Fe,  was  observed. 

N.  M.  B. 

Statistics  ol  multiple  collisions.  F.  Moglich  and  R.  Rompe  (Z. 
Physik »  1941,  117,  119— 124).— The  temp,  coeff.  in  the  expression  for 
the  frequency  of  multiple  collisions  between  electrons  and  sound 
quanta  in  a  solid  is  calc,  on  the  basis  of  maintenance  of  thermo¬ 
dynamic  equilibrium,  in  accordance  with  Planck's  formula. 
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Velocity  formula  in  electronic  theory  of  metals.  W.  Glaser  (Z. 
Physik,  1941,  117,  20 — 22). — An  electronic  velocity  formula  is 
derived  directly  from  the  quantum-mechanical  definition  of  current. 

L.  J.  J. 

Electrical  conduction  in  metals.  I.  Supek  (Z.  Physik,  1941,  117, 

125— . 144). — Mean  free  paths  of  conduction  electrons  are  calc,  by  a 

treatment  analogous  to  the  kinetic  theory  of  gases.  Expressions 
are  derived  for  the  sp.  conductivity  over  the  whole  temp,  range, 
agreeing  with  Bloch's  expressions  at  high  and  low  temp. 

L.  J,  J, 

Activation  of  nitrogen  in  the  presence  of  mercury.  S.  S.  Joshi 
and  A.  Purushotham  (Proa.  Indian  Acad .  Set. ,  1943,  18,  A,  218— 
221),— Na  at  a  pressure  of  a  few  cm.  was  passed  through  a  discharge 
tube  (Dj)  with  A1  electrodes,  thee  through  a  second  tube  (Dt)  with 
one  Hg  electrode,  and  finally  over  a  powdered  I  indicator.  When 
Dt  was  excited,  but  not  D2,  an  after-glow  was  observed  in  D,  at 
ordinary  temp.  With  Ds  at  140°  the  Hg  luminescence  increased  to 
such  an  extent  {owing  to  collisions  of  the  second  type)  as  to  mask  the 

N,  after-glow,  but  the  I  indicator  showed  that  the  Na  was  still 

excited.  When  Dt  alone  was  excited  at  30°  the  Na  after-glow  was 
observed,  strongly  enough  to  be  identified  spectroscopically,  over  a 
wide  range  of  pressures.  With  Ds  at  100°  there  was  an  intense  after¬ 
glow,  due  to  collisions  with  metastable  Hg  atoms.  H.  J.  W. 

Effect  of  met&stable  excited  states  on  the  normal  current  density 
and  normal  cathode  potential  fall  in  glow  discharges  in  rare  gases  and 
rare-gas  mixtures,  j.  Meissner  (Z.  Physik,  1941,  117,  326 — 343).™ 
The  effect  of  pressure  on  the  cathode  potential  fall  and  c.d.  is  in 
accordance  with  similarity  laws  in  pure  rare  gases,  but  in  Ne-A 
mixtures  both  characteristics  fall  to  low  vals.,  and  deviations  from 
the  similarity  laws  occur.  Addition  of  0-6%  of  A  to  Ne  eliminates 
contraction  in  the  discharge.  The  deviations  are  ascribed  to  a 
cathode  surface  effect.  Large  differences  between  cathode  fall  and 
min.  p.d.  for  the  initiation  of  the  discharge  in  gases  with  metastable 
excited  at,  states  are  due  to  liberation  of  electrons  from  the  cathode 
by  metastable  atoms.  L.  J.  j. 

Relative  abundance  of  the  isotopes  of  potassium  in  Pacific  kelps 
and  in  rooks  of  different  geologic  age.  K.  L.  Cook  (Physical  Rev., 
1943,  [ii],  §4,  278— 2 9 3) .—In  view  of  reported  variations  in  the 
relative  abundance  of  the  stable  isotopes  of  O,  C,  and  K,  investig¬ 
ations  on  the  a>K/41K  ratio  were  made  with  a  Dempster  double¬ 
focussing  mass  spectrograph.  To  1  %  accuracy,  the  ratio  for  kelps, 
Upper-Cambrian  fossils,  and  rocks  of  early  pre-Cambrian  to  Tertiary 
age  shows  no  measurable  variation.  The  average  val.  is  14*12±0*28. 
Fluctuations  are  attributed  to  isotope  effects  of  the  hot-filament  ion 
source.  m  N.  M.  B. 

Isotope  distribution  in  molybdenum  and  validity  of  the  reciprocity 
law.  H,  Lichtblau  and  J.  Mat  tan  ch  (Z,  Physik,  1941,  117,  602 — 
609). — The  reciprocity  law  is  not  valid  for  all  types  of  plates  used  in 
mass-spectroscopy,  but  for  the  plates  used  by  the  authors  the 
Schwarzschild  exponential  law  holds.  This  only  slightly  reduces  the 
discrepancy  between  their  results  and  those  of  Honigschmid  and 
Wittmann  (A.,  1936,  1439).  L.  J.  J. 

Molybdenum  isotopes  produced  by  the  disintegration  of  uranium. 

O.  Hahn  and  F.  Strassmann  (Z.  Physik ,  1941,  117,  789—800).— 
The  products  of  artificial  disintegration  of  U  are  :  (i)  a  12-min.  Mo, 
giving  a  very  short-lived  isotope  of  Ma,  and  (ii)  a  14-min.  Mo,  giving 
a  14-min.  Ma  isotope.  The  previously  reported  IS-min.  Mo  is  a 
mixture  of  the  above.  The  67-hr,  Mo  previously  described  is  verified. 

L,  J.  J. 

Exclusion  rule  for  neutron  and  proton  emission  from  nuclei  with 
an  odd  charge.  C.  F.  von  Welzs&cker  (Naiunuiss.,  1943,  31,  207— 
208). — The  f|F  nucleus  can  break  down  into  3$Si  with  proton  emis¬ 
sion,  or  into  jgF  with  neutron  emission.  There  are  twice  as  many 
resonances  in  the  case  of  neutron  emission  as  in  that  of  proton 
emission.  The  resonances  in  the  case  of  neutrons  can  be  regarded 
as  two  pairs  of  doublets,  and  the  proton  resonances  have  the  same 
energy  as  one  of  the  components  of  the  doublet.  A  similar  pheno¬ 
menon  is  observed  with  j|Na,  Both  the  JJP  and  the  ||Na  nuclei 
have,  in  addition  to  a-particles,  2  neutrons  and  1  proton.  The  above 
facts  can  be  explained  on  the  assumption  that  the  two  states  of  the 
doublet  differ  only  in  the  mutual  spin  orientation  of  these  three 
4 1  excess  '  *  particles,  and  that  the  remainder  of  the  nucleus,  after 
emission  of  the  proton  or  neutron,  remains  in  the  ground  state. 
There  are  three  possible  states,  in  which  the  spins  of  the  three 
particles  differ.  The  possible  transitions  are  discussed,  and  exclu- 
sion  rules  are  considered.  A.  J.  M. 

Maximum  energy  of  j?-rays  of  some  isotopes  produced  by  fission 
of  uranium.  H.  J.  Born  and  W.  Seelmann-Eggebcrt  ( Nalurwtss 
1943,  31,  201 — 202).— Approx,  vals.  for  the  max.  energy  of  jS-rays 
from  17  isotopes  produced  by  fission  of  U  have  been  obtained  by 
consideration  of  absorption  curves  of  rays  of  known  energy  (£),  and 
two  characteristic  curves,  one  giving  the  connexion  between  max. 
range  and  E  (used  when  the  prep,  was  sufficiently  active),  the  other 
giving  the  dependence  of  half*  val.  thickness  (mass  of  A I  per  sq,  cm. 
which  reduces  initial  intensity  to  one  half)  on  E.  A.  J.  M. 


Energies  of  the  y-rays  from  ‘"2Sb,  U5Cd,  1B2Ir,  54Mn,  i5Zn,  and  fi0Co. 
C.  E.  Mandeville  and  H.  W,  Fulbright  (Physical  Rev.,  1943,  [ii],  64, 
266 — 207). — The  distributions  in  momentum  of  Compton  recoils 
arising  from  y-rays  emitted  in  the  disintegration  of  radio-elements 
were  obtained  by  coincidence  counting  in  a  magnetic  spectrograph. 
From  the*cnd-points  of  the  distributions  the  calc,  quantum  energies 
in  Me.v.  are,  respectively,  0*80,  0*66,  0*63,  0*86,  1*14,  each  ±0*02, 
and  1*33±0*03.  N.  M.  B. 

Disintegration  schemes  of  radioactive  substances,  V.  130I. 
A,  Roberts,  L.  G.  Elliott,  J.  R.  Downing,  W.  C.  Peacock,  and  M. 
Deutsch  (Physical  Rev.,  1943,  [ii],  64,  268 — 276 ;  cf.  Livingood, 
A.,  1939,  I,  54;  Tape,  A,,  1940,  I,  53). — The  decay  of  130I,  studied  by 
spectrometer  and  coincidence  methods,  proceeds  by  two  modes  of 
negation  emission  of  max.  j6-ray  energy  0*61  ±0*02  and  1*03±0*02 
Me.v.  The  high-energy  spectrum  represents  60±10%  of  the  dis¬ 
integrations  and  is  accompanied  by  y-rays  of  energies  0*537 ±0*006, 
0*607  ±0-008,  and  0*744 ±0*010  Me.v.  The  low-energy  spectrum 
is  accompanied  by  the  same  three  y-rays  and  by  a  y-ray  of  energy 
0*41 7 ±0*005  Me.v.  The  coeffs.  of  internal  conversion  in  the  K 
shell  are  0*0031,  0*0038,  0-0009,  and  0*012  (±20%)  in  order  of  de¬ 
creasing  y-ray  energy.  The  conversion  in  the  L  shell  is  much  smaller. 
The  Fermi  plot  of  the  complex  spectrum  can  be  separated  into  straight 
lines  which  may  be  extrapolated  to  obtain  the  correct  disintegration 
energies,  N.  M.  B. 

Disintegration  schemes  of  radioactive  substances.  VI.  66Mn  and 
B6Co.  L.  G.  Elliot  and  M.  Deutsch  (Physical  Rev,,  1943,  04,  [ii], 
321— 331).— Both  nuclei  decay  to  stable  68Fe,  which  has  excited 
states  with  excitation  energies  0*845,  2*11,  2*66,  and  2*98  Me.v. 
De-excitation  of  the  three  high-energy  states  always  leads  to  the 
0*846  level  and  thence  to  the  ground  state.  The  negation  spectrum 
of  MMn  consists  of  groups  with  max.  energies  2*86,  T05,  and  0*73 
Me.v.,  and  relative  abundance  60  :  25  :  15,  leading  to  the  first,  third, 
and  fourth  of  the  above  excited  states.  The  positron  spectrum  of 
68Co  consists  mainly  of  a  single  group  of  max.  energy  1*60  Me.v. 
leaving  the  MFe  nucleus  in  the  2T1-Me.v.  state.  Orbital  electron 
capture  also  takes  place  involving  several  other  excited  states. 
Energies  of  8  y-rays  emitted  by  56Fe  are  0*845,  1*20,  1*74,  1*81,  2*01, 
2*13,  2*55,  and  3*26  Me.v.,  apparently  multiples  2,  3,  4,  5,  and  6  of 
0*425  Me.v.  The  j9-ray  spectra  have  4 '  allowed  ' *  Fermi-theory 
shape,  and  this  and  probability  of  orbital  electron  capture  are  dis¬ 
cussed  in  terms  of  tensor  interaction.  Mass  differences  between 
neutral  atoms,  obtained  from  disintegration  schemes,  are  68Mn  — 
56Fe  =  3*98,  and  uQCo  —  56Fe  =  4*90,  and  the  threshold  for  the 
reaction  66Fe(j!>,  n)56Co  6*47  Me.v*  N.  M.  B. 

Occurrence  of  isomeric  atomic  nuclei,  (a)  J.  Mattauch.  (b) 
S.  Flugge  (Z.  Physik,  1941,  117,  240—255,  265—256) .-—(a)  It  is 
concluded  empirically  that  the  energetically  favoured  g-g  nuclei 
possess  no  isomerides.  Isomerides  exist  in  the  case  of  nuclei  with 
spin  >9/2  .  /i/2tr  in  the  ground  state;  this  should  hold  for  the  stable 
2MBi  isotope. 

(b)  The  significance  of  the  above  conclusions  is  discussed. 

L.  J.  J. 

Theory  of  nuclear  isomerism.  N.  Koyenuma  (Z.  Physik,  1941, 117, 
358—374} —Integrations  over  the  spherical  functions  corresponding 
to  individual  rotational  impulses,  necessary  for  the  calculation  of 
matrix  elements  for  y-transition  probabilities,  are  given  for  l  — .  0  to 
1  =  6.  L.  J.  J. 

Distribution  and  dissipation  curves  for  ultra-radiation  impact 
transmitted  from  air  to  lead5  irons  and  aluminium*  H.  Schmid  (Z. 
Physik,  1941,  117,  452 — 481). — Distribution  and  dissipation  curves 
for  impacts  generating  >136,000  ion-pairs  (>10  corpuscles)  in  Pb, 
Fe,  and  A1  targets  have  been  determined  with  a  thin-walled  pressure 
ionisation  chamber  and  a  tube-electrometer.  Dissipation  curves  for 
Fe  and  A1  can  show  two  max.,  whereas  those  for  Pb  show  one  max, 
only  except  at  the  highest  energies.  Max.  are  at  2*25  cm.  for  Pb, 
4*6  and  ~10  cm.  for  Fe,  and  ^6*6  and  ^35  cm.  for  Ah  The  effect 
is  ascribed  to  the  superposition  of  two  processes,  the  first  involving 
a  multiplication  of  the  shower,  the  second  caused  by  mesotrons. 

L.  J.  J. 

I L— MOLECULAR  STRUCTURE. 

Band  spectrum  of  carbon  deuteride*  L.  Gero  (Z.  Physik,  1941,  117 , 
7 09—7 21).  — Rotational  analyses  are  made  of  the  (0,  0)  and  (1,  1) 
bands  of  the  Z2A  system  of  CD,  the  (0,  0),  (1,  1),  and  (2,  2) 

bands  of  the  C2E-±A/2I1  system,  and  the  (0,  0),  (1,  0),  and  (1,  1) 
bands  of  the  £25>  system.  Predissociation  is  indicated  in 

the  upper  states  of  each  band  system.  Band-origins,  rotational 
coasts.,  and  spin-  and  /b splitting  are  calc,  L.  J.  J. 

Rotational  analysis  of  the  emission  spectrum  of  CuF*  L.  H.  Woods 
(Physical  Rev.,  1943,  [ii],  04,  259— 204).— The  emission  spectrum  of 
gaseous  HF  at  ~0*1  mm.  pressure  in  a  hollow  Cu  cathode  was 
examined  at  7000 — 2000  a.  and  showed  an  unknown  band  of  widely 
spaced  lines  at  2460 — 2600  a.,  thought  to  be  the  22~±2II  transition 
of  HF+,  From  the  same  source  the  emission  spectrum  of  CuF, 
obtained  and  photographed,  showed  band  systems  at  570G#  6060, 


and  4920  a.  A  rotational  analysis  shows  that  the  three  systems  have 
the  same  lower  state  and  are  of  the  types  1II*->1S,  1S->  32,  and 
m  ->  XE,  Consts.  for  the  states  are  reported.  The  calc,  rotational 
isotope  effect  accords  with  the  experimental  val,  2SF,  M.  B. 

€  hand-system  of  the  NO  molecule.  L.  Gero,  R.  Schmid,  and 
K.  F.  von  Szily  (Naturwiss.,  1943,  31,  203). — Emission  photographs 
with  NO,  using  a  21-ft.  grating,  give  the  c-absorption  bands  with 
considerably  greater  intensity  than  the  y  bands.  Rotation  analysis 
of  the  bands  at  2021  and  2091  a,  shows  that  their  lower  states  are 
the  v*f  —  2  and  v"  =  3  levels  of  the  NO  2II  ground  state.  The  two 
bands  have  a  common  upper  state,  the  rotation  const,  B  being 
1*99  cm.-1  This  is  somewhat  >  the  B'0  val.  of  the  y  bands.  The 
bands  which  are  given  in  Guillery's  term  scheme  (A,,  1927,  496)  as 
v'  >3  therefore  belong  to  a  separate  €  band  system.  A,  J.  M. 


Intensity  distribution  in  quartet-doublet  bonis.  II,  I.  Kovdcs 
and  A.  Bud6  (Z.  Physik ,  1941,  117,  012— 020).— Intensity  distribu¬ 
tion  in  the  branches  of  quartet-doublet  bands  4U(a)~~2S,  4II(6)— aE, 
*n(a)-2ri(a),  m(a)-m(b)t  m(b)-m{a),  and  4II(6)-2n(fe)  is  calc. 

L.  J.  J. 

Infra-red  absorption  spectrum  of  methylene  bromide  vapour, 
D,  Barca-G&lateanu  (Z.  Physik,  1941,  117,  589— 695),— The  absorp¬ 
tion  spectrum  of  CH2Br2  in  the  region  1-5—15  (x.  has  been  measured. 
The  bands  at  w  3001,  3070,  and  1361  cm."1  are  regarded  as  CH2 
fundamentals  corresponding  to  the  Raman  bands  2988,  3050,  and 
1390  cm.”1  Bands  at  w  813,  1144,  and  1232  cm.”1  are  ascribed  to 
the  mutual  fundamental  vibrations  of  the  CH2  and  CBr«  groups. 

L.  J-  J. 

Absorption  spectrum  of  chromyl  fluoride  vapour,  K.  H.  Hellwege 
(Z,  Physik ,  1941,  117,  696— 801).— The  absorption  spectrum  of 
CrO,F,  is  qualitatively  very  similar  to  that  of  Cr02Cl2,  with  at  least 
five  diffuse  bands  repeated  r^20  times  in  the  region  17,500—21,600 
cm."1,  with  a  period  of  200  cm.-1,  compared  with  138  cmr1  for  the 
chloride.  The  period  is  identified  with  a  vibration  frequency. 

L/J.  J. 

s  Absorption  spectra  of  some  organic  solutions  in  the  vacuum  ultra- 
violet.  J.  R.  Platt,  I.  Rusoff,  and  H.  B,  Klevens  ( J .  Chem.  Physics , 
1943, 11,  535— 644).— By  the  use  of  n- C?H14  and  w-CaHla  as  solvents, 
it  is  possible  to  investigate  the  ultra-violet  absorption  of  org.  com¬ 
pounds  down  to  1700  a.  in  0’3-mm,  cells,  with  a  fluorite  spectro¬ 
graph.  The  transmission  limits  in  such  cells  have  been  determined 
for  a  no.  of  solvents,  including  H20,  EtOH,  MeOH,  m-CbHxi,  «-C7Hlc, 
Et20,  COMe2,  and  iso~C& H18.  Absorption  curves  of  some  alcohols, 
ethers,  ketones,  acids,  Bu^CHO,  and  Ay-octene  (I)  are  given.  The 
double-bond  peak  at  1840  a,  for  (I)  is  clearly  obtained. 

A.  J,  M. 

Glass  structure  according  to  infra-red  absorption  spectra*  J.  I. 
Gerlovin  (Compt.  rend.  Acad .  Sci.  U.R.S.S.,  1943,  38,  128 — 127). — 
Glass  films  of  thickness  ^10  ft.  show  a  strong  absorption  max.  at 
9 — -10  fi.}  and  fused  quartz  at  9  j x.  This  supports  the  assumption 
that  silicate  glasses  consist  of  Si04  tetrahedra.  A  band  at  12—13  /x. 
indicates  a  ring  structure  of  the  tetrahedra.  Addition  of  metal 
oxides  causes  the  max.  of  the  bands  to  become  more  diffuse  and  to 
shift  to  longer  A.  Results  indicate  that  glass  has  cryst.  properties 
which  diminish  as  the  composition  becomes  more  complex. 

N.  M.  B. 


Relation  between  chemical  composition  and  glass  transmission  in 
the  infra-red,  J.  I.  Gerlovin  (Compt.  rend ,  Acad,  Sci.  U.R.S.S 1943, 
38,  170 — 172). — 30  borate,  20  silicate,  and  4  phosphate  glasses,  and 
vitreous  Si02  and  B2Og  (with  0*5%  PbO  to  prevent  decomp,  turbidity), 
were  investigated.  Silicate  systems  show  the  greatest  transmission, 
with  a  broad  feeble  transmission  band  for  Pb  silicate  glasses  at 
2*8 — 3-8  p..  Borate  glasses  show  absorption  bands  at  2*85  and  3*7  fx. 
and,  for  lighter  glasses,  at  2*2  and  2*4 /x. ;  R203  has  the  least  trans¬ 
mission.  Phosphate  glasses  show  absorption  at  2*2  to  a  max.  at 
3*5  fx.  Fused  quartz  has  a  sharp  absorption  max.  at  2*7  and  a 
feebler  max,  at  3-7  ft.  In  all  cases,  addition  of  metal  oxides  to  the 
glasses  increases  the  transmission,  the  increase  being  more  marked  in 
passing  from  light-  to  heavy-metal  oxides.  N.  M.  B. 


Polarisation  of  fluorescence  and  anisotropy  of  molecules  of  organic 
dyes,  P.  P.  Feofilov  (J.  Physics  U.S.S.R.,  1943,  7,  68 — 79). — 
Curves  showing  the  dependence  of  polarisation  of  fluorescent  light 
on  the  A  of  the  exciting  light  (polarisation  spectra)  are  obtained  for 
rkodamine-B,  Na  fluorescein,  Naeosin  (I),  trypaflavine  (II),  acridine- 
orange  (III),  benzo flavin  (IV),  Na  perylenetetracarboxylate,  sssculin, 
and  pinakryptol-yellow.  These  polarisation  spectra  are  sp.  for  each 
dye.  For  (I) — (IV)  the  variation  of  dichroism  of  oriented  mols, 
with  A  is  investigated,  and  there  is  a  correspondence  between  this 
and  the  polarisation  spectrum.  This  indicates  that  the  angles 
between  emitting  and  absorbing  oscillators  are  not  produced  during 
the  excitation,  but  are  inherent  in  the  mol.  The  anisotropy  of  the 
mols.  can  be  interpreted  by  means  of  an  oscillator  model  in  which  the 
fluorescing  mol.  is  regarded  as  an  emitting  oscillator  with  a  no.  of 
absorbing  oscillators  rigidly  coupled  to  it.  A.  J.  M. 


Fluorescence  of  chlorophyll.  Effects  of  concentration,  temperature* 
and  solvent.  F.  P.  Zscheile  and  D.  G.  Harris  (J.  Physical  Chem., 
1943,  47,  623—637), — Fluorescence  spectra  of  chlorophyll-**  (I)  in 
13  solvents  and  of  chlorophyll-6  in  EtaO  were  investigated.  With 


increase  in  concn.  max.  absorption  shifts  towards  the  red  as  a  result 
of  reabsorption  of  fluorescence.  Fluorescence  intensity  decreases 
with  time  of  exposure  to  the  source  of  excitation,  the  intensity 
recovering  after  a  period  of  darkness  in  the  case  of  some  solutions, 
e.g.,  in  CeH6.  With  decrease  in  temp,  the  fluorescence  max.  of  Et20 
solutions  of  (I)  shifts  towards  the  red  and  the  fluorescence  intensity 
increases.  C.  R.  H. 

Decay  of  phosphorescence  of  crystalline  phosphors,  M.  Schon 
(Naturwiss.,  1943,  31,  203 — 204). — The  decay  curves  for  phos¬ 
phorescence  of  two  cryst.  ZnS  phosphors  with  the  same  activator 
eventually  become  exponential.  This  can  be  explained  on  the 
theory  of  radiationless  reversibility  of  electrons  in  the  excited 
activator.  Since  ■the  radiationless  transitions  arc  oc  the  concn.  (n) 
of  electrons,  and  the  transition  giving  rise  to  the  glow  is  ct  n2,  a 
oint  must  be  reached  in  the  course  of  the  decay  when  the  recom- 
ination  of  electrons  with  the  excited  activator  must  be  decided  by 
the  n  term.  The  reaction  mechanism  is  then  almost  exclusively 
unimol.j,  and  the  decay  curve  becomes  exponential.  The  fact  that 
only  two  of  the  phosphors  give  this  exponential  curve  agrees  with 
the  fact  that  radiationless  transitions  depend  greatly  on  structure. 
The  onset  of  the  exponential  decay  takes  place  earlier  at  higher  temp. 

A.  J.  M. 

Luminescence  of  phosphors  at  the  moment  of  excitation,  V,  V. 
Antanov-Romanovski  (Compt.  rend .  Acad.  Sci.  U.R.S.S.,  1942,  36, 
125— 129).— On  the  cessation  of  excitation  the  intensity  of  lumin¬ 
escence  of  CdSi03  and  CdB205  powders  activated  by  Mn  falls  at 
once  to  ~0.  The  luminescence  increases  quite  smoothly  from  0, 
so  that  the  fall  is  not  explicable  by  the  presence  of  fluorescence. 
The  kinetics  of  phosphorescence  are  examined ;  the  simple  bimol. 
theory  can  account  for  these  results.  A  limited  general  comparison 
with  experimental  data  is  given,  but  this  is  hindered  by  experi¬ 
mental  difficulties  such  as  the  (unknown)  quenching  properties  of  the 
exciting  light.  '  J.  O’M.-B. 

Phosphorescence  and  scintillation  spectra,  W.  Kutzner  (Z.  Physik, 
1941,  117,  575— 588) —Comparison  of  phosphoresence  spectra  of 
ZnS  phosphors  produced  by  ultra-violet  irradiation  (<3700  A.) 
with  spectra  of  scintillations  produced  by  impact  of  a-particles 
shows  that  both  spectra  are  compounded  of  the  same  six  bands, 
with  max.  intensities  at  4850,  4800,  5200,  5560,  5930,  and  6450  A. 
Spectra  obtained  with  phosphors  containing  different  activators,  or 
with  different  methods  of  excitation,  show  different  relative  intensi¬ 
ties  in  the  six  bands.  The  shorter-A  bands  are  more  prominent  with 
a-ray  excitation.  These  effects  indicate  that  both  spectra  originate 
in  the  same  source,  i.e.,  2n  or  S  atoms.  L.  J.  J* 

Structure  of  halide  phosphors  containing  tin*  M.  HUniger  and  J. 
Rudolph  (Z.  Physik,  1041,  117,  81—99). — Luminescence  in  alkali, 
alkaline- earth,  and  NH4  halides  containing  small  amounts  of  5nn 
halides  is  excited  by  the  same  A  A  as  are  absorbed  by  single  crystals 
of  the  phosphors  and  by  cone,  aq,  solutions  containing  the  halides 
with  additions  of  Sn  as  completely  co-ordinated  complex  salts.  The 
no.  of  luminescence  centres,  determined  from  absorption  measure¬ 
ments,  is  •~-d0-4 — 10" 5  per  halide  mol.  The  emission  spectra  resemble 
those  produced  in  reduction  of  Snlv  halides  by  alkali-metal  vapours. 

Raman  spectrum  of  glycine,  its  dependence  on  pH,  and  the  possi¬ 
bility  of  its  analytical  use.  J.  Goubeau  and  A.  L lining  (Ber.t  1940, 73, 
[B],  1053—1058). — The  Raman  spectrum  of  glycine  (I)  is  recorded 
from  pH  13  to  pH  0.  (I)  exists  as  NH^CH^CO,™  at  pH  4:11*5,  as 

1 NH3 * CH y CO 2 -  at  pH  9*4,  and  as  +NH3*CH2C02H  at  pH  <1. 
Spectra  of  hydrolysates  from  gelatin  and  peptone  indicate  presence 
of  (I),  but  other  lines  are  also  present.  Raman  spectra  can  probably 
be  used  generally  to  detect  (I)  (cf.  C.,  1944,  Part  2  ;  also  Wright  etal., 
A.,  1937,  I,  282).  R.  S.  C. 

New  experimental  data  on  the  structure  of  the  Rayleigh  line  in 
benzene.  M.  F.  Vuks  (Compt.  rend .  Sci.  U.R.S.S.,  1943,  38, 

120—125)  .—Data  obtained  by  a  new  method  of  investigating  the 
distribution  of  intensity  within  the  Rayleigh  line,  based  on  measuring 
the  absorption  of  light  passing  through  a  resonance  filter,  are  reported 
for  C0H*.  The  calculation  of  the  shape  of  the  line  from  these  data 
is  given.  N.  M.  B. 

Electrostatic  contribution  to  hindered  rotation  in  certain  ions  and 
dipolar  ions  in  solution.  I,  EL  T.  L.  Hill  (J.  Chem .  Physics,  1943,  11, 
545—551,  552 — >557). — I.  Effective  dielectric  consts.  (ce)  are  calc, 
for  H2C204,  (CHo'NHJj,  glycine,  a-alanine,  leucine,  and 
NH2'CHEt'C02H  from  the  experimental  dissociation  consts.  and 
structural  parameters.  The  electrostatic  contribution  to  hindered 
rotation  can  be  calc,  from  the  eg.  In  the  case  of  H252Of,  for  which 
the  dissociation  consts.  are  unknown,  an  approx,  val.  of  ce  (30)  and 
sp.  locations  of  point  charges  in  the  mol.  are  assumed.  The  electro¬ 
static  potential  barriers  are  considered,  and  the  ionic  equilibria  in 
H2S2Oe  are  discussed. 

II.  The  method  used  for  the  above  work  is  extended  to  mols. 
with  an  additional  angle  of  rotation  {NH2*[CH,]3*NH„  CHI(COaH)2, 
/3-alanine,  and  H4PaO?}.  The  electrostatic  contribution  is  ^  con¬ 
siderably  less  important  than  other  factors,  and  may  be  negligible 
in  some  cases.  It  is  probable  that  in  the  cases  of  H4PsOT  and 
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HAO0  the  treatment  is  over-simplified  and  that  one  cb  is  insufficient 
for  a  complete  solution  of  the  problem.  A.  J.  M. 

Polymorphism  and  dielectrio  constant.  S.  D.  Gokhale,  N.  L. 
Phalniker,  and  S.  D.  Bhave  (J,  Univ.  Bombay ,  1943,  12,  A ,  Part  3, 
76— -80)  .—The  dielectric  const,  (c)  of  solid,  fused,  and  supercooled 
liquid  resorcinol,  o-  and  pAS 02*C$H4'OH,  and  o-  and  ^-C6H4C1*0H 
was  ^measured  at  A  A  620  and  90  m.  and  at  various  temp.,  and  from 
the  inflexions  in  the  e-T  curves  the  transition  temp,  between  the 
unstable  and  stable  a-forms  are  deduced.  With  o-N029CgH4*OH 
the  transition  point  is  36°,  With  ^-C8H4C1*0H  there  are  two  forms, 
of  m.p.  41°  and  33°,  respectively,  but  no  definite  transition  point  is 
detected.  In  other  cases  the  results  are  in  accord  'with  previous 
observations,  J,  W.  S. 

Behaviour  of  solids  in  high-frequency  electric  rotating  fields, 
H.  Hartmann  and  W.  Stunner  (Naturwss,,  1943,  31,  206),— Accord- 
ing  to  Debye,  a  body  suspended  in  a  rotating  electric  field  should 
experience  a  turning  moment  if  the  frequency  of  the  field  is  of  the 
order  of  a  dispersion  frequency  of  the  body.  The  effect  of  rotating 
fields  of  A  1*2—5  m.  on  vinidur,  calcitc,  paraffin,  alberite,  COPh2, 
£-NO«*CflH4»OH,  and  £-C6H4Cl*N02  has  been  investigated,  and  the 
variation  of  turning  moment  with  frequency  has  been  determined, 

A.  J,  M. 

Nature  ol  the  chemical  bond  in  some  inorganic  compounds,  G.  B. 
Boki  and  E.  E.  Vainschtein  ( Compt ,  rend ,  Acad.  Set,  U.R.S.S.,  1943, 
38,  307— 309).— -The  very  short  A1 — A1  and  Pt — Pt  distances  0-64  a. 
and  1-4  a.,  respectively,  in  (A1C1S)2  and  ci.?-[Pt(NH3)(CsH4)Cy3  can 
be  explained  by  a  new  type  of  intermetallic  linking  involving  2^  and 
5 d  electrons,  respectively,  corresponding  with  calc,  vals.  0-35  and 
0*71  a.  for  the  at.  radii.  A  similar  linking  Is  predicted  for  B. 

L.  J.  J. 

General  theory  of  fluctuations.  H.  Scheffers  (Z.  Physik ,  1941, 117, 
444'  461). — A  general  parameter  of  state  is  included  in  a  statistical 
treatment  of  generalised  thermodynamic  theory,  L.  j.  j. 

Derivation  of  Trouton’g  rule.  M.  S.  Telang  ( J .  Indian  Chem.  Soc., 
1943,  20,  271- — 276).— Methods  of  deriving  Trouton^s  rule  are 
reviewed,  and  a  new  derivation,  based  on  empirical  rules  of  Guldberg 
(7B  =  ~O*06Te)  and  Sugden  (V0  =  0*27 V0)  and  Sugden's  density- 
temp,  relation,  is  given.  F,  J.  G. 


on  Goldschmidt's  ionic  radii  shows  that  the  lattice  is  monoclinic; 
space-group  C$K — Pa,/m.  Other  substances  of  the  perowskite  type 
(AB03)  have  also  been  investigated.  For  many  the  type  is  G5 
(e.g.,  BaTiOa,  a  3*98Ti— O  1*99  a.;  BaSnD3,  a  4*10,  Sn— O  2*05  a,; 
BaZrOa,  a  4*  19,  Zr — -O  2*09  A.).  The  Goldschmidt  radius  for  Zr4+ 
(0*87  a.)  is  corr.  to  0*77  a,  PbZr03  (a  9*28  a.)  and  CdSn03  (a  7*80  a.) 
belong  to  the  new  perowskite  type.  The  existence  of  the  two  types 
is  due  to  the  fact  that  the  ions  are  arranged  in  the  closest  packing. 

A.  J.  M. 

Orystal  structure  of  braumte,  3I^A>BInSi03. — -See  A.,  1944,  I,  72. 

Interpretation  of  the  crystal  structure  of  eementite*  N.  J.  Fetch 
(/.  Iron  and  Steel  Inst.,  Feb.,  1944,  Advance  copy ,  8  pp,).— From 
X-ray  examination  of  cementite  (I),  extracted  from  quenched  steel 
(C  1*8%),  it  is  suggested  that  (I)  is  essentially  a  framework  of  close- 
packed  Fe  atoms  held  together  by  metallic  bonding,  with  the  small  C 
atoms  in  the  largest  interstices,  these  atoms  also  being  held  in  position 
by  bonding  which  has  a  certain  degree  of  metallic  nature.  Graphit- 
isation  of  (I)  is  discussed.  T.  D.  F. 

X-Ray  analysis  of  a  new  type  of  complex  compound  of  quadri¬ 
valent  platinum.  A.  M.  Rublnschtein  and  V,  G.  Kuznetzov  {Compt. 
rend.  Acad.  Sci.  U.R.S.S.,  1943,  38,  86— —92), ——The  double  salt 
[Pt(NH8)4ClJClli[Pt(NH,)4NH8Cl]Cl2  (cf.  A*.  1941,  I,  278)  gives  a 
powder  X-radiogram  differing  from  those  of  its  components  and  their 
mechanical  mixture.  F.  R.  G. 

X»Ray  studies  ol  supercooled  ethyl  alcohol.  A.  Prietzschk  (Z. 
Physik ,  1941,  117,  482— 601).— X-Ray  diffraction  curves  of  EtOH 
at  —160°  show  well-defined  max.  at  sin  0/A  0*14,  0*22,  and  0*4  and 
inflexions  at  —0*3  and  ^0*6.  Apparent  radial  density  distribution 
curves  show  max.  at  0*6,  1*4,  2*3,  2*7,  4*1,  and  6*6  a.  In  comparison 
with  Harvey's  results  (A.,  1940,  I,  13)  at  75Q,  the  intramol.  max.  are 
very  similar,  whilst  the  intermol.  max.  are  better  defined.  The  no. 
of  H  linkings  between  O  atoms  is  increased  from  1*2  to  2  per  mol., 
indicating  formation  of  chains.  L,  j.  j. 

Change  of  colour  and  optical  properties  of  beryls  on  heating.— See 
A.,  1944,  I,  71. 
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III. — CRYSTAL  STRUCTURE. 

Rules  for  the  conventional  orientation  of  crystals;  a  correction* 
J.  D.  H.  Donnay  (Amer.  Min.,  1943,  28,  470;  cf.  A.,  1943,  I,  272). 

L.  S.  T. 

Vitreous  state.  M.  L.  Huggins,  K.  H.  Sun,  and  A.  Silverman 
(/•  Amer.  Ceram .  Soc,,  1943,  26,  393— 398).— The  difficulty  of 
strictly  defining  the  vitreous  state  and  certain  border-line  cases  is 
briefly  discussed.  The  vitreous  states  of  Si02»  Si02  glasses,  S,  Se, 
BA,  PA,  etc.,  glucose,  and  polyvinyl  alcohol  (H-bridges),  and  the 
org,  polymers,  are  described  in  some  detail  j.  A.  $, 

Structure  of  vitreous  substances*  E.  A.  Porai-Koscliitz  (Compt. 
rend.  Acad .  Sci.  U.R.S.S.,  1942,  36,  267 — 269).— X-Ray  observations 
indicate  the  presence  of  individual  crystallites  of  Na20,4B20s  and 
of  quartz  in  an  NatOdBA""SIOa  glass.  F.  J.  G. 

Linkages  in  metallic  calcium.  P.  GombAs  (Z.  Physik,  1941,  117, 
322 — 324)— The  author's  theory  of  metallic  lattices  is  employed  for 
the  determination  of  the  chief  lattice  characteristics  of  Ca.  Theoreti¬ 
cal  and  experimental  vals.  for  the  radius  of  the  elementary  sphere  in 
the  equilibrium  position  of  the  atom,  for  the  sum  of  the  first  and 
second  ionisation  energies  of  Ca,  and  for  the  sublimation  energy  of 
metallic  Ca,  respectively,  are:  2*19,  2*17  a.;  466*2,  462*4  kg.-cal. 
per  g.-mol.;  43*0,  39*2  kg.-cal.  per  g.-mol.  L,  J.  J. 

Chemistry  of  oriented  growth  of  crystals  of  organic  compounds.  I. 
Oriented.  growth  of  anthraqumone  on  antimony*  J.  Willems 
(Naturwiss.,  1943, 31,  208 — 209). — It  is  possible  to  grow  anthraquinone 
(I)  crystals  from  CgHg  solution  on  a  (0001)  face  of  Sb  in  three  posi¬ 
tions.  (I)  separates  in  needle-shaped  crystals  with  the  long  axis 
parallel  to  the  (0221)  or  (01 12)  axes  of  the  Sb.  A.  J.  M. 

Isomorphism  of  organic  compounds —See  A.,  1944,  II,  100. 

Model _  substance  for  silicates*  H.  O'Daniel  and  L.  Tscheischwili 
(Xafiwviss.,  1943,  31,  209—210) .—/MV ollastonite  (CaSiO,)  resembles 
MaBeP3  in  structure.  Unit  cell  dimensions  are  given  for  both  com¬ 
pounds;  both  have  12  mob.  per  unit  cell  and  space-group  Cn. 
Be3P9  is  a  possible  structural  element  in  some  beryllofluorides.  The 
compound  Naa[LiBeaF?]  (I)  can  be  obtained  from  the  ternary  system 
LIF-NaF-^BeF,.  Its  powder  diagram  resembles  that  of  gehlenite, 
Caf[AlSiA107],  BeaF7  double  tetrahedra  are  present  as  structural 
elements  in  (I).  A  J 

Structural  type  of  perowskite  (C&Ti03)„  S.  von  Ndray-Szabd 
(Naturwiss.,  1943,  31,  202— 203).— Oscillation  photographs  with 
l-u  Ra  radiation  (and  some  with  Mo  Ka  radiation)  have  been  obtained 
and  agree  with  a  pseudo-cubic  unit  cell,  a  7*00  A.  Perowskite  was 
formerly  supposed  to  belong  to  the  G5  type,  but  calculation  based 


Magnetic  spectrum  in  infra-flow  frequency  *  S.  S.  Lavrentiev 
(Compt.  rend.  Acad .  Sci.  U .R.S.S.,  1943,  38,  233—238). — The 
induction  in  a  soft  Fc  wire  in  a  sinusoidal  magnetising  field  consists 
of  a  part  in  phase  with  the  field  and  a  part  with  a  phase  lag  of  90°. 
Measurements  of  the  corresponding  permeabilities  as  functions  of 
the  period  show  that  the  in-phase  permeability  increases  in  the  range 
of  periods  near  1  min.,  whilst  the  out-of-phase  component  exhibits  a 
max.  This  behaviour  is  in  agreement  with  Arkadiev’s  theory  of 
magnetic  viscosity.  H.  J.  W. 

Preparation  and  properties  of  some  compounds  la  the  system 
H80-Na,0“P,05.  E.  Ingerson  and  G.  W.  Morey  (Amer.  Min., 
1943,  28,  448 — 466) —Optical  properties  of  all  known  compounds 
of  NaaO  and  PaOs  are  given.  Some  of  the  data  are  new.  Crystallo- 
.graphic  and  p  data  and  methods  of  prep,  are  also  given  for  some  of 
the  compounds.  Nomenclature  is  discussed.  Vals.  of  n  for  II 
glasses  in  the  system  NaP03-Na4P207  are  recorded.  L.  S.  T. 


Refractive  index  nomograph  for  liquid  fatty  adds*  D.  S.  Davis 
(Ind.  Eng ,  Chem.,  1943,  85,  1302).— From  the  data  of  Dorinson 
et  al.  (A,,  1943,  I,  119)  a  nomograph  is  constructed  for  determining 
the  n  of  w-fatty  acids  from  C5Hn*C02H  to  C17HS6*C02H  at  >80°. 

J.  W.  S. 

Melting  time  of  safety  fuses,  EH.  J.  A.  M.  von  Liempt  and 
J.  A.  de  Vriend  (Z.  Physik ,  1941,  117,  18 — 19). — 14  Inertia  consts." 
are  determined  for  a  no,  of  metals  and  alloys.  No  difference  is 
found  between  vals.  for  wires  of  circular  and  rectangular  cross- 
section.  L.  J.  J- 


Polymorphism  of  trilaurin.  G.  B.  Ravitsch  and  G.  G.  Tzurinov 
(Compt.  rend.  Acad ,  Sci.  U.R.S.S.,  1943,  38,  314— -310) »■— The  smooth 
cooling  curve  of  melted  trilaurin  shows  an  arrest  at  36*6°,  the  m.p, 
of  the  a  phase.  The  heating  curve,  after  chilling  to  20°,  shows  an 
arrest  at  46*6°,  the  m.p,  of  the  /?  phase,  and  after  rapid  chilling  to 
20°,  an  exothermal  effect  at  34*6°,  ascribed  to  a  transition  of  the 
a  phase.  Very  rapid  chilling  to  —16°  showed  an  arrest  at  20°  and 
an  exothermal  effect  at  16s.  A  liquid-cryst.,  yt  form  is  assumed, 
with  m.p.  15—20°,  L.  J.  J. 

Joule  effects  in  air*  H.  D.  Baker  (Physical  Rev 1943,  [ii],  64, 
302— 311),— Joule  effect  determination  methods  are  reviewed 
historically,  and  features  of  apparatus  and  technique  necessary  for 
precision  measurements  are  analysed.  Construction  and  operation 
of  apparatus  built  to  these  requirements  are  described,  and  sample 
data  for  air  are  given  and  compared  with  available  vals.  It  is 
concluded  that  with  detail  improvements  the  method  developed 
will  reach  0*1%  accuracy.  N.  M.  B. 

Viscosity  of  n»p©ntane*  R,  M.  Hubbard  and  G.  G.  Brown  (Ind. 
Eng .  Chem.,  1943,  85,  1276 — 1280).— The  viscosity  (tj)  of  liquid 
w-C5Hia  is  measured  with  a  rolling-ball  viscometer  at  26—260°  and 
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15 — 1000  lb.  per  sq.  in.  pressure.  The  results  are  compared  with 
previous  data.  The  77  of  «-C5H12,  determined  at  25°  with  a  Bingham 
capillary-tube  viscometer,  is  0*002296  ±0*000005  poise. 

J.  W.  G. 

Viscosities  at  the  b.p.  of  some  primary  amines,  eyc/ohexane,  and 
some  of  its  derivatives.  J.  N.  Friend  and  W.  D.  Hargreaves  (Phil. 
Mag.,  1944,  [vii],  35,  57—64).- — Continuing  previously  reported 
work  on  the  rheochor  (R)  (cl  A.,  1943,  I,  301),  measurements  of  -jj 
for  a  series  of  primary  amines  give  a  mean  R  —  20*6  for  NH*. 
From  £yt/ohexane  and  its  derivatives  it  is  concluded  that  ring 
formation  is  accompanied  by  a  loss  of  from  4*4  to  6  units  in  R. 

H.  J.  W. 

Rigidity  modulus  of  liquids  and  its  dependence  on  temperature. 
M.  Kornfeld  (Compt.  rend .  Acad .  Sci.  U.R.S.S.,  1943,  38,  298 — 
300) . — Measurements  of  effective  modulus  of  rigidity  and  angle  of 
phase  displacement  between  deformation  and  stress  for  rosin  at  ™6° 
to  70°  and  frequencies  2*8  X  !03,  T3  X  10s,  and  2*9  X  165  Hertz 
show  agreement  with  Maxwell's  representation  of  shear  as  the  sum 
of  viscous  and  elastic  components.  The  rigidity  modulus  decreases 
with  increasing  temp.,  and  is  <^10IQ  dynes  per  sq.  cm.  L.  J.  J. 

Critical  shear  stress  [exerted  on  a  sediment  by  a  flowing  fluid]. 
M.  S.  Quraishy  (J.  Univ.  Bombay,  1943,  12,  A,  Fart  3,  37—46).— 
Assuming  that  the  force  impressed  on  a  layer  of  sand  by  a  moving 
fluid  cc  the  gravitational  force  on  the  particles  when  falling  freely 
in  a  static  nary  column  of  the  fluid,  a  theory  of  the  transport  of 
sediment  by  fluid  currents  is  derived.  It  leads  to  results  in  accord 
with  observation,  J.  W.  S. 

V.— SOLUTIONS,  DISPERSIONS,  AND  MIXTURES. 

Thermal  diffusion  in  mixtures  of  moleenles  of  small  mass  difference. 

K.  E.  Grew  (Phil.  Mag.,  1944,  [vii],  35,  30— 36),— Three  gaseous 
mixtures  were  examined  in  a  CIusius-Dickcl  column.  In  Ne™NH3 
the  Ne,  if  present  in  concns.  >75%,  diffuses  down  the  temp,  gradient, 
but  this  behaviour  is  reversed  at  lower  concns.  In  A— HQ  the  heavier 
mol.  always  diffuses  down  the  gradient,  and  in  N20--C02  the  NsO 
does  so.  These  results  are  discussed  in  terms  of  Chapman's  theory 
(A.,  1941,  I,  201),  and  it  is  concluded  that  the  mol.  repulsions  are  not 
adequately  represented  by  an  inverse  power, law.  H.  J,  W. 

Diffusion  of  hydrogen  through  iron  in  relation  to  the  nature  of  the 
surface*  and  Its  connexion  with  catalysis.  H.  Betz  (Z.  Physik,  1941, 
117,  100—118)  .—The  diffusion  of  Hs  through  an  Fe  cathode  bom¬ 
barded  with  H  ions  in  a  glow  discharge  is  almost  completely  inhibited 
when  the  entry  side  of  the  Fe  is  abraded  with  emery,  but  is  increased 
2*4  fold  when  the  exit  side  is  so  treated.  The  corresponding  effects 
when  the  surface  is  ruled  with  parallel  scratches,  as  a  function  of  their 
distance  apart,  has  been  examined.  The  effect  is  attributed  to 
return  of  the  H  into  the  discharge  space  from  active  centres  on  the 
sharp  edges,  where  the  recombination  of  H  atoms  is  catalysed, 

L.  J,  J. 

Penetration  0!  rare  gases  into  metals,  W.  Bartholomeyczyk, 
W.  Funk,  and  R.  Seeliger  (Z.  Physik ,  1941,  117,  661—666),— 
Preliminary  investigation  of  the  removal  of  rare  gases  in  discharge 
tubes  at  low  pressures  indicates  that  the  gas  penetrates  into  the 
cathode  as  ions,  while  the  cathode  metal  is  disintegrated  and  re¬ 
deposited  by  diffusion,  ‘  L.  J.  J. 

Adiabatic  compressibilities  of  some  aqueous  Ionic  solutions  and 
their  variation  with  indicated  liquid  structure  of  the  water*  V,  B. 
Corey  {Physical  Rev.,  1943,  [ii],  64,  360— ?357).— ' Vais,  are  reported 
for  single  concns,  of  aq.  solutions  of  27  strong  electrolytes  determined 
at  26°  from  sound  velocity  measurements  at  a  supersonic  frequency 
(10 16*24  kc.  per  sec.),  and  show  a  marked  correlation  with  corre¬ 
sponding  vals,  of  the  partial  molal  vol.  of  the  solvent  HaO.  The 
change  in  compressibility  per  mol.  fraction  of  solute  accords  with 
X-ray  and  other  indications  of  H0G-structure  change.  There  is 
strong  evidence  that  H20  has  a  liquid  structure  which  becomes  more 
highly  co-ordinated  and  compact  with  the  introduction  of  ions. 

N.  M.  B. 

Cyanamid©  as  a  solvent  and  reaction  medium*  E.  C.  Buckner 
(Iowa  State  Coll.  J .  Sci.,  1943,  18,  19 — 21). — Solvent  properties 
of  liquid  CMsNH3  are  similar  to  those  of  HgO.  Anomalous  results  in 
conductivity  measurements  and  compound  formation  are  attributed 
to  polymerisation  of  the  solvent.  F.  R.  G. 

X-Ray  study  of  dissociation  of  an  iron-copper-nickel  alloy— See 
A.,  1944,  I,  64. 

Solubility  of  hydrogen  in  palladium.  E.  A.  Owen  (Phil.  Mag., 
1944,  [vii],  35,  60— 57),— X-Ray  investigations  of  the  lattice  changes 
when  H  is  occluded  by  Pd  at  low  pressures  at  60—130°  confirm  the 
existence  of  a  hysteresis  effect.  The  X-ray  reflexions  from  the 
P  phase  (rich  in  H)  are  always  diffuse,  even  after  annealing;  this 
phase  is  thus  finely  divided.  The  a  phase  (Pd-rich)  gives  sharp 
reflexions  which  decrease  in  intensity  as  the  Hs  pressure  increases, 
but  it  is  regenerated  from  the  ft  phase  during  desorption  in  small 
aggregates  giving  diffuse  lines.  The  results  suggest  a  system  not 
m  thermal  equilibrium.  No  evidence  was  found  for  the  occurrence 
of  metallic  hydrides  (cl  Lacher,  A.,  1937,  I,  560).  H.  J.  W. 


Solubility  of  water  in  liquid  carbon  dioxide.  H.  W*  Stone  (Ind. 
Eng .  Chem 1943,  35,  1284— 1286).— The  solubility  of  HtO  in  liquid 
C02  increases  fairly  regularly  from  0*02%  at  —  29°  to  0*10%  at  22*6°. 

Solubility  of  lithium  bromate  and  its  hydrates.  BE.  I.  N.  Averko- 
Antonovitsch  (J.  Gen.  Chem.  Russ.,  1943,  13,  272— 277).— Solubility 
data  for  LiBr03  (I)  in  the  range  —45°  to  the  b.p.  of  the  saturated 
solution  (143°)  are  given.  Above  62°  (I)  crystallises  out  and  below 
52°  LiBr03,H20  (II)  is  the  stable  solid  phase,  but  supercooled 
solutions  form  very  readily  and  exist  as  viscous  syrups  even  at  —70°. 
The  conversion  of  (I)  into  (II)  below  62°  is  slow  and  determination  of 
the  solubility  of  (I)  in  the  metastable  region  as  far  as  4°  was  possible ; 
solutions  in  contact  with  (I)  could  be  kept  for  several  days  at  —6°  to 
—  7°.  Extrapolation  below  —45°  on  the  ice- (II)  f.p,  diagram  gave 
the  eutectic  point  —47°  at  54*5%  of  (I).  R.  C.  P. 

Isolation  of  pure  potassium  nitrite  from  the  commercial  substance. 
T.  M.  Oza  and  B.  R.  .Walavalkar  {J.  Indian  Chem.  Sac.,  1943,  20* 
316—317).— Pure  KNO*  can  be  obtained  by  cooling  (ice  +  NH4G) 
with  const,  stirring  a  cone,  solution  of  commercial  KNOa.  After 
removal  of  mother-liquor  from  the  crystals  the  operation  is  repeated 
with  the  liquor.  The  m.p.  of  pure  KNO#  is  407— 408s.  The  solu¬ 
bilities  at  0°  and  at  the  cryohydric  point  of  ice  and  NH4C1  are  34*3— 
34*5  and  31*5—31*8  g.-mol.  per  1.  respectively,  these  vals*  being  > 
those  hitherto  accepted.  C.  R.  H. 

Solubility  of  ammonium  persulphate  In  water  and  in  solutions  of 
sulphuric  acid  and  ammonium  sulphate.  J.  F.  Gall,  G.  L.  Church, 
and  R.  L,  Brown  (/,  Physical  Chem.,  1943,  47,  645— 649).— Solubility 
(s)  data  at  15°  and  20°  for  (NH4)ftSaOB  in  HgO  and  in  solutions  of 
H2S04  and  (NH4)2S04  and  mixtures  thereof  are  recorded.  [H2S04] 
range  from  0  to  400  and  [(MH4)25Q4]  from  0  to  100  g.  per  L  s 
decreases  with  increase  in  [H2S04]  and  [(NH4)2S04],  s  in  H20  is 
520  g,  per  1.  at  15°  and  542  g,  per  1.  at  20°.  C.  R.  H. 

Solubility  of  naphthalene  In  aqueous  solutions  of  methyl,  ethyl* 
?i-propyls  and  ra-butyl  alcohol  at  several  temperatures*  O*  W.  Mann- 
hardt,  R.  E.  De  Right,  W.  H.  Martin,  C.  F.  Burmaster,  and  W.  F. 
Wadt  (/.  Physical  Chem.,  1943,  47,  685— 702).— C10Ha  solubility 
data  at  various  temp,  have  been  obtained  for  alcohol- rich  aq.  solu¬ 
tions  of  MeOH,  EtOH,  PraOH,  and  BuaOH  and  used  for  the  deter¬ 
mination  of  the  upper  or,  within  the  solubility  gap,  the  upper  two 
transformation  temp.  When  considered  in  relation  to  published 
data  they  give  a  fairly  good  idea  of  the  nature  of  the  ternary  ditectic 
surface,  the  line  of  three-phase  monotectic  equilibrium,  and  the 
ternary  dichortic  surface.  C.  R.  H. 

Anthracene  derivatives*  V,  Solubility  of  some  salts  of  anthrae* 
ene-mono-  and  -dTsulphonic  acids*  B.  P.  Fedorov  and  N.  A.  Lodi- 
gin  {/.  Appl  Chem.  Russ.,  1942,  15,  164— 172),— 160  g.  of  saturated 
aq.  solution  contain  at  20°  the  following  amounts  of  the  salts  without 
hydrate  HaO  :  anthracene- l-sulphonic  acid,  K  0*41,  Na  0*041,  Ba 
(+3HaO)  0*071,  Ca  (+3HsO)  0.-019,  Mg  (+4H*0)  0*078,  Pb  (+2HgO) 
0*060,  Zn  (  +  0HtO)  0*048;  anthracene-2-sulphonic  acid,  K  (+2HffiO) 
0*16,  Na  0*009,  Ba  0*020,  Ca  (+HaO)  0*016,  Pb  (+2H.O)  0*067; 
anthracene-1  :  5-disuIphonic  acid,  K  (  +  21-RO)  4*66,  Na  (+2HgO) 
2*51,  Ba  (+4H20)  6*37,  Ca  (+3HsO)  0*27,  Mg  (  +  3HaO)  0*15,  Pb 
(4-2H£0)  0*22,  Zn  (+ 4H,0)  0*15;  anthracene-1  :  8-disulphonic acid, 
K  (+H.O)  2*32,  Na  (  +  3H20)  2*26,  Ba  (+4H20)  0*060,  Ca  (  + 5HaO) 
0*18,  Mg  (+3HsO)  2*04,  Pb  (+2HaO)  0*019,  Zn  (  +  3HgO)  2*39; 
anthracene-2 :  6-disulphonic  acid,  K  1*64,  Na  (+HaO)  1*21,  Ba 
(+5HgO)  0-046,  Ca  (+5H20)  0*24,  Mg  (+4H20)  0*12,  Pb  (+4HaO) 
0*048,  Zn  (  +  6HtO)  0-054;  anthracene-2  :  7-disulphonic  acid,  K  TOO, 
Na  (4-2HgO)  1*09,  Ba  (  +  8H.O)  0*90,  Ca  (+3H20)  0*11,  Mg  (+ 2HgO) 
0*067,  Pb  (+3H20)  0*80,  Zn  (+4HtO)  0*57  g.  Vais,  for  100°  are 
given  also.  J-  J-  B. 

Permntoids,  H.  Kautsky  (Kolloid-Z.,  1943,  102,  1-— 14).— Pennu- 
toids,  which  are  materials  of  such  open  lattice  structure  that  gases 
and  liquids  can  penetrate  them  and  interact  with  their  structural 
units,  are  discussed  with  particular  reference  to  siloxen  (I)  and  its 
derivatives.  The  degree  of  openness  depends  on  the  conditions  of 
formation  and  subsequent  treatment.  The  internal  surface  is 
determined  from  the  adsorption  isotherm;  (I)  is  found  to  possess 
maximal  subdivision,  i.e.,  the  whole  material  is  accessible  to  the 
adsorptive.  The  H  atoms  in  (I)  can  be  replaced  rapidly  and  quantit¬ 
atively  by  halogens,  OH,  or  NH8.  Chemical  changes  are  sensitive 
to  energy-liberating  processes,  e.g.,  the  action  of  light,  and  many 
derivatives  of  (I)  are  coloured.  Luminescence  phenomena,  which 
are  common  in  oxidised  (I),  are  described.  Permutoid  structures 
are  inhomogeneous  as  regards  composition  and  arrangement,  and  the 
concept  of  mols.  cannot  be  applied.  The  importance  of  such  structures 
in  plant  materials  is  pointed  out.  R.  H.  F. 

Selective  adsorption  of  hydrocarbons  and  water  vapour  on  alumina 
at  atmospheric  pressure*  C.  C.  Ku,  R.  L.  Huntington,  and  L.  S. 
Reid  (Amer.  Inst .  Min.  Met .  Eng.,  1943,  Tech.  Paper  1628,  13  pp. ; 
Petrol .  Tech.,  0,  No.  7),— The  adsorption  of  HsO-hydrocarbon  vapour 
mixtures  by  activated  AlgOs  occurs  in  three  stages.  In  the  first 
both  components  are  adsorbed  and  the  ratio  of  one  component  to  the 
other  remains  const.  In  the  second  phase  HsO  vapour  continues  to 
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be  adsorbed  at  the  expense  of  adsorbed  hydrocarbon  which  is 
desorbed.  The  third  phase  obtains  when  the  Al2Os  is  saturated 
with  respect  to  both  components.  The  adsorptive  capacity  of  AlaOs 
for  hydrocarbon  is  reduced  in  presence  of  HaO  vapour  although  the 
adsorptive  capacity  for  H,0  is  not  seriously  affected  by  the  presence 
of  hydrocarbons.  "  The  data  and  theory  presented  are  applied  to 
several  problems  relating  to  the  large-scale  design  and  operation  of 
plants  for  the  dehydration  of  natural  gas.  C.  R.  H. 

Relationship  between  energy  of  adsorption  of  a  vapour  on  a  solid 
and  of  immersion  of  the  solid  in  a  liquid*  G.  Jura  and  W.  D.  Har¬ 
kins  (J.  Chem,  Physics ,  1943, 11,  561—562). — The  heat  of  adsorption 
of  a  vapour  on  a  solid  can  best  be  calc,  from  heats  of  immersion  and 
condensation,  but  equations  given  in  the  literature  for  the  relation¬ 
ship  between  these  quantities  arc  incorrect.  A  term  involving  heat 
of  emersion  of  the  solid  and  adsorbed  vapour  to  form  a  clean  surface 
should  be  subtracted  from  the  usual  expression.  A.  J.  M. 

Surface  tension  and  activity  of  sulphur  dioxide  solutions  of  potassium 
thiocyanate.  W.  G.  Eversole,  X,  F.  Hart,  and  G.  H.  Wagner  (J. 
Physical  Chem 1943,  47,  703— 709).— The  surface  tension  (y) 
at  15°,  20°,  and  25°  of  dil.  solutions  of  KCNS  in  liquid  SO.  has  been 
determined.  Activity  coeffs.  at  the  same  temp,  have  been  calc,  from 
v.p.  data.  The  plot  of  y/yfi  against  mol.  concns.  gives  vals.  which 
agree  with  the  Onsager-Samaras  equation  (A.,  1934,  1068)  only  at 
infinite  dilution.  At  higher  concns.  the  observed  vals.  of  y/y0  are  > 
the  calc.  vals.  C.  R.  H. 

Interfacial  tension  of  sodium  secondary  alkyl  sulphate  solutions 
against  oils.  R.  G.  Aickin  (J.  Soc.  Dyers  and  Col,,  1944,  60,  36 — 
40). — Interfacial  tensions  of  solutions  of  Ha  see,- -alkyl  sulphates  (I) 
against  hydrocarbon  and.  other  oils  at  20°  fall  with  increasing  concn, 
A  sharp  break  in  the  smooth  curve  occurs  at  the  crit.  concn.  of  0-95  g. 
per  1.  whatever  the  nature  of  the  oil  phase.  Addition  of  electrolytes 
to  (I)  reduces  the  in  ter  facial  tension  and  crit.  concn.,  this  effect 
being  due  almost  entirely  to  positive  ions,  although  it  is  demonstrated 
that  negative  ions  have  a  slight  influence  in  certain  concns.  The 
results  are  explained  on  the  basis  of  a  long-chain  ion  being  the  surface- 
active  entity.  C.  S.  W. 

AnfcOEGff’s  rude.  G.  Antonoff  (J.  Physical  Chem,,  1943,  47, 
709 — 710). — A  criticism  of  Yoffe  and  Heymann  (cf.  A.,  1943,  I,  276) 
and  a  defence  of  the  rule.  C.  R.  H. 

Oil-water  interface  of  mineral  oil-polar  compound  mixtures. 
R.  G,  Aickin  (/.  Soc,  Dyers  and  Col.,  1944,  60,  41— 43).—  Measure¬ 
ments  of  the  in  ter  facial  tension  between  HsO  and  various  mixtures 
of  mineral  oil  (I)  with  oleic  acid,  oleyl  alcohol,  and  glyceryl  mono- 
oleate  (II)  indicate  the  presence  of  a  stable  1  :  1  (I) -polar  compound 
complex  over  a  wide  range  of  concns.,  which  explains  the  stability 
of  emulsions  stabilised  by  mixtures  of  oil -sol.  and  HzO-sol.  polar 
compounds.  (II). reduces  the  interfacial  tension  of  (I)  against  HtO 
to  a  very  low  val.  and  is  active  at  concns.  >2  g.  per  1.  Solutions  of 
(II)  in  (I)  are  shown  to  be  micellar.  C.  S.  W. 

Extension  of  attractive  energy  of  a  solid  into  an  adjacent  liquid  or 
film  and  decrease  of  energy  with  distances  W.  D.  Harkins  and  G. 
Jura  (J.  Chem.  Physics »  1943,  11,  560 — 561).— Experiments  on  the 
attractive  energy  between  TiO.  (in  the  form  of  anatase)  and  HtO, 
and  its  variation  with  the  thickness  of  the  HtO  layer,  indicate  that 
films  of  Nj.  at  —195*8°,  and  of  HsO  at  25°  are  multi  mol.  on  many 
solids  at  higher  pressures.  The  layers  of  the  above  liquids  under  the 
temp,  conditions  stated  are  7—10  mols.  thick.  A.  J.  M. 

Flotation  experiments  with  S-hydroiygninolina  as  collector.  ¥. 
Flotation  experiments  on  oxide-like  compounds  in  the  presence  of 
metallic  salts,  H,  Erlenmeyer,  H.  Kam,  and  W.  Theilheimer  (Helv. 
Ckim.  Acla,  1943,  26,  1129 — 1131). — Addition  of  various  metallic 
salts  produces  marked  and  sp.  effects  on  the  flotation  of  various 
metallic  oxides,  etc.  in  presence  of  8-hydroxy  quinoline.  Results 
with  FesOa,  CrjOa,  haematite,  and  chromite  are  tabulated. 

,  .  .  F.  J.  G. 

Charge  and  stability  of  colloids.  V.  Potentiometric  titrations  of 
chromium  ^  hydroxide  sol  VI.  Absorption  of  precipitating  and 
stabilising  ions  by  As  A  and  Fe{OH)s  sols  at  their  coagulating  con¬ 
centrations.  B.  P.  Yadava  (/.  Indian  Chem.  Sac.,  1943,  20,  219— 
222,  223—226;  cf.  A.,  1943,  I,  256). — V.  Cr(OH)3  sols  give  results 
corresponding  with  those  found  for  Fe(OH)3  and  Al(OH),.  The 
mechanism  of  the  CT  release  is  attributed  to  electrical  adsorption 
on  the  surface  of  the  colloidal  particles. 

VI. — Direct  measurements  of  the  adsorption  of  both  ions  of  an 
electrolyte  by  AsfS3  and  Fe(OH),  during  coagulation  of  their  sols 
show  that  ions  bearing  the  charge  of  the  same  sign  as  the  sob  are 
adsorbed  to  an  extent  that  decreases  with  increasing  valency  of  the 
coagulating  ion.  The  mol.  ratios  of  coagulating  ions  of  different 
valency  adsorbed  during  coagulation  vary  only  slightly  with  the 
speed  of  coagulation,  and  differ  greatly  from  the  ratios  of  their 
reciprocal  valencies.  The  abs.  adsorption  of  coagulating  ions  de¬ 
creases  with  increasing  valency,  although  the  relative  adsorption 
increases.  The  above  statements  refer  to  the  total  amounts  of 
adsorbed  coagulating  ions  minus  the  amount  equiv.  to  the  adsorbed 
non- coagulating  ion.  F  G 


Dependence  of  viscosity  of  nitrocellnlose  solutions  on  the  degree  of 
esterification,  H.  A.  Wannow  (Kolloid-Z.,  1943, 102,  29 — 34). — Two 
celluloses  were  nitrated  in  five  mixtures  of  H3P04-P20s-HN03  of 
varying  HNOs  content  to  give  nitrocelluloses  (I)  of  N  content  from 
10*70  to  13*85%.  The  degree  of  polymerisation  of  (I)  was  found  by 
osmotic  pressure  measurements  to  be  closely  similar  throughout  the 
series.  The  17  of  (I)  in  COMet  solution  increased  with  N  content  of 
(I),  extrapolated  vals,  of  r^mJc  at  ranging  from  0*168  to  0*316 

in  one  instance.  The  increase  is  attributed  to  greater  solvation  of 
the  (I).  R.  H.  F. 

"  Viscosationf5f  molecular  form,  and  solvation  [of  colloidal  solu¬ 
tions],  Proposal  for  standardisation,  H.  Fromm  {Kolloid-Z., 
1943,  102,  86—  90).—' The  term  '*  viscosation  M  is  used  to  describe 
the  increase  of  17  with  concn.  Methods  of  expressing  concn.  are 
examined  in  relation  to  the  change  in  size  of  solute  particles  arising 
from  solvation.  Hew  terms  and  symbols  are  proposed  for  the 
principal  magnitudes  in  17-concn.  relationships.  R.  H.  F. 

pH  measurements  on  thixotropic  gel  systems  using  the  glass 
electrode,  R.  C.  Vogel  and  M,  W«  Lisse  (/.  Physical  Chem,,  1943,  47, 
678 — 685). — The  first  gelation  of  three  gel-forming  substances 
[Fe(OH)s,  Th(Mo04)t,  and  bentonite],  their  thixotropic  liquefaction, 
and  the  re -gel  at  ion  of  the  sols  have  been  examined.  In  the  primary 
gelation  the  bentonite  system  showed  no  pH  change,  whereas  the 
pH  of  the  Fe(OH}3  system  decreased  and  the  pH  of  the  Th(Mo04)z 
system  increased.  No  pH  changes  were  observed  during  the 
subsequent  liquefactions  and  re-gelations.  C.  R.  H. 

Theory  of  genesis  of  fibres,  L  W.  Ostwald  {Kolloid-Z,,  1943, 102, 
35— 60).— The  general  conditions  determining  formation  of  fibres  of 
all  types,  natural  and  artificial,  are  discussed.  A  fibre  can  originate 
by  translatory  motion  of  a  nuclear  disc  (solid  fibre)  or  ring  (hollow 
fibre),  and  can  grow  either  has  ally  or  apically.  It  may  result  from 
any  of  the  processes  of  condensation,  deformation,  dissolution,  or 
partial  dispersion.  Five  fundamental  questions  regarding  the 
physico-chemical  conditions  necessary  for  fibre  growth  are  considered 
in  detail,  viz.,  (1)  processes  providing  material  for  the  growing  fibre, 

.  (2)  transport  mechanism  making  the  material  available  at  the  right 
point,  (3)  energy-providing  processes,  (4)  factors  determining  direc¬ 
tion  of  growth,  (5)  formative  mechanism  controlling  shape  and  size 
of  fibres.  The  phenomena  of  growth  of  Ag  fibres  on  heated  AgtS 
and  of  Cu  fibres  on  Cu.S  are  described  in  detail,  and  theories  advanced 
which  comply  with  the  5  conditions  for  growth.  The  Ag  ions  in 
heated  AgaS  are  mobile  and  exert  an  ionic  pressure  on  a  particle  of 
Ag  in  contact  with  the  AgzS.  This  leads  to  deposition  of  Ag  atoms, 
electronic  equilibrium  being  maintained  by  volatilisation  of  S 
derived  from  S  ions  in  the  lattice.  Many  details  of  the  phenomenon 
are  in  accordance  with  the  theory.  The  electrochemical  processes 
are  different  in  Cu  fibre  formation.  R.  H.  F. 

Elecfrokmetic  properties  and  surface  conductivity  of  cellulose  and 
oxycelluloses  with  reference  to  the  carboxyl  group  content.  G. 

Rabinov  and  E.  Heymann  (J,  Physical  Chem.,  1943,  47,  655 — 668). — 
Experimental  conditions  and  theoretical  considerations  affecting 
the  streaming-potential  method  of  determining  the  {-potential  of 
cellulose  (I)  arc  discussed.  The  samples  examined  were  purified 
cottons,  cotton  wool,  oxidised  (I),  mercerised  (I),  and  regenerated 
(I).  In  distilled  HaO  {  decreases  and  surface  conductivity  (JQ 
increases  with  increase  in  acid  val.  of  (I).  Partial  substitution  by 
Ha  or  Ca  of  H  in  the  CO*H  in  (I)  decreases  f  slightly  and  K  con¬ 
siderably,  The  effect  of  electrolytes  Is  generally  to  decrease  but 
alkali  chlorides  increase  J  to  a  max.  at  —0*060 In.,  above  which 
concn.  £  decreases.  This  max.  is  not  due  to  dispersion  of  K.  K  is 
increased  by  uni-univalent  and  bi-univalent  electrolytes  and  reduced 
by  electrolytes  furnishing  ter-  and  quadri- valent  cations.  Of  two 
explanations  to  reconcile  increase  of  K  with  simultaneous  decrease  in 
£,  one  assumes  preferential  anion  adsorption  on  negatively  charged 
surfaces,  the  other  assumes  that  the  parts  of  the  double  layer  which 
determine  J  and  those  which  determine  K  are  not  identical, 

C,  R.  H. 

VI.— KINETIC  THEORY.  THERMODYNAMICS. 

Attainment  oi  thermal  equilibrium  between  a  gas  and  a  hot  surface* 
P.  M.  Doty  (/.  Chem.  Physics ,  1943s  11,  557— 559).— Experimental 
data  due  to  Bryce  (A.t  1937,  I,  85)  can  be  used  to  show  that  all  the 
H.»  mols.  reaching  a  hot  W  wire  come  to  equilibrium  and  return  to  the 
gas  phase  as  atoms  and  mols,  in  equilibrium  concns.  governed  by 
the  temp,  of  the  wire  and  the  no.  of  mols.  striking  it.  This  is  not 
applicable  generally  to  gases  in  contact  with  hot  surfaces.  Mols. 
which  suffer  only  elastic  collisions  with  the  hot  surface  are  not  in 
contact  long  enough  for  the  attainment  of  equilibrium.  It  is  prob¬ 
able  that  complete  thermal  equilibrium  is  attained  only  for  mols.  and 
surfaces  between  which  chemi -adsorption  occurs.  A.  J.  M. 

Isomerisation  equilibrium  alien  e  ^  methylaeetylene.  D.  A. 
Frank-Kamenetzki  and  V.  G.  Markovitsch  (Acta  Physicochim . 
U.R.SS.f  1942,  17,  308 — 313). — The  vals.  of  the  equilibrium  const., 
calc,  from  spectroscopic  and  heat  of  hydrogenation  data,  are  15-6, 
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.9-9,  5*5,  4*7,  and  4*2  at  82°,  200°,  400°,  500°,  and  600°  respectively. 
With  rise  of  temp,  the  proportion  of  C(XH2)2  in  the  equilibrium 
mixture  rises  from  8*0%  to  19*2%.  Revised  vals.  for  the  entropy 
of  C(ICH*)%  at  these  temp,  afe  60*92,  65*87,  73*44,  76*78,  and  79*91 
g.-cal.  per  degree  per  mol.  respectively.  C.  R.  H. 

Transitions  between  homogeneous  and  heterogeneous  systems. 

J.  Stauff  (Z.  Elektrochem.,  1941,  47,  820).— If  the  state  of  aggregation 
is  determined  as  a  function  of  total  concn.  by  means  of  the  law  of 
mass  action,  it  is  possible  to  distinguish  between  homogeneous  and 
heterogeneous  equilibria  in  colloid  systems.  The  equilibrium  between 
colloidal  aggregates  and  single  mols.  has  been  investigated  in  the 
case  of  soaps  by  means  of  colour  indicators.  The  colour  change  of 
the  indicator  is  determined  spectrophotometrically.  When  the 
aliphatic  chain  has  8,  10,  or  12  C  the  equilibrium  is  homogeneous. 

A.  J.  M. 

Thermodynamic  dissociation  constants  o!  hydroxy-  and  alkoxy- 
benzoic  acids.  B.  Jones  and.  J.  C.  Speakman  {J.C.S.,  1944,  19—21). 
- — Thermodynamic  dissociation  consts.,  measured  at  20°  by  a  potentio- 
metric  method,  have  been  obtained  for  <?-,  m-t  and  />~0R*C#H4*C02H 
where  R  =  H,  Me,  Et,  PrQ,  and  Pr$  and  for  w-OBu^CgH^COjH. 
Where  R  =  H  or  Me,  p IC  increases  in  the  order  o  <  m  <  p,  but  where 
R  «s  Et,  Pra,  or  Pr#  the  order  is  m  <  o  <  p.  The  influence  of  the 
size  of  R  on  p K  varies  with  the  position  of  the  substituent  in  the 
nucleus.  For  ©-compounds  pit  increases  in  the  order 
H  <  Me  <  Et  <  Pr°-  =  Pr£,  but  for  and  ^-compounds  the  change 
in  piif  as  R  increases  from  H  to  Prfl  is  irregular.  The  data  are  dis¬ 
cussed  with  reference  to  existing  theories  of  the  effect  of  substituents 
in  C#H8  compounds.  C.  R.  H. 

Raman  spectra  ol  some  complex  halides  of  mercury,  M.  R.  Nayar 
and  J.  R.  Saraf  (J.  Indian  Chem.  Soc.,  1943,  20,  312— 314).— Raman 
frequencies  of  mixed  solutions  of  K  and  Hg11  halides  afford  evidence 
of  the  existence  in  solution  of  the  ions  HgCl/,  HgCls",  HgBr4", 
and  Hgl4".  The  characteristic  frequencies  are  300,  274,  172,  and 
126  cm."1  The  data  favour  the  view  that  equimol.  mixtures  of  HgCl2 
and  KC1  form  KHgCl3  in  solution.  Solubility  difficulties  prevented 
evidence  being  obtained  for  the  formation  of  KHgBrs  and  KHgIa  in 
solution.  C.  R.  H. 

Thermodynamics  ol  polar-non-polar  solutions*  H.  Hartmann 
(Z.  Elektrochem.,  1941,  47,  856 — 858). — It  is  assumed  that  in  a 
solution  of  polar  mols.  in  a  non-polar  solvent,  there  is  a  statistical 
mol.  atm.  of  dipolar  mols.  similar  to  the  atm.  of  ions  in  strong 
electrolytes.  Quant,  treatment  leads  to  no  contradiction  of  experi¬ 
mental  thermodynamic  results.  The  view  adopted  gives  a  better 
explanation  of  dependence  of  concn.  on  f.p.  depression. 

A.  J.  M. 

Inter-relation  ol  oxygen  pressure,  temperature*  and  composition  in 
the  system  FesOs-FesO|*  N.  G,  Schmahl  (Z.  Elektrochem 1941,  47, 
821— S3  fi).— The  relation  between  O,  pressure  (p),  temp.,  and 
composition  in  the  above  system  has  been  investigated  over  the 
range  1290- — 1410°.  The  decomp,  pressure  over  a  known  mass  of 
oxide  was  determined  at  const,  temp.,  after  which  a  definite  quantity 
of  02  was  withdrawn,  and  the  decomp,  pressure  again  determined, 
A  univariant  equilibrium  exists  over  a  certain  range  of  compositions 
near  the  pure  oxides.  It  varies  with  temp,  according  to  the  reaction 
isochore.  The  heat  of  the  reaction  4Fe304  ■+  O,  =  6Fe203  is  calc, 
to  be  124*3  kg.-cal.,  a  val.  which  differs  only  slightly  from  that 
obtained  by  direct  determinations  at  room  temp.  An  equilibrium 
diagram  is  given  (1100—1800°)  including  two  isobars  at  p  —  150 
and  760  mm.  A.  J.  M. 

Binary  system  laP03-“Na4Ps07,  G.  W.  Morey  and  E.  Ingerson 
(Amer,  J.  Set.,  1944,  242,  1- — 6).— The  work  of  Partridge  et  al. 
(A.,  1941,  I,  211)  is,  in  general,  confirmed.  Phase  equilibrium  data 
and  the  phase  diagram  reproduced  show  that  there  is  a  eutectic  at 
552°  and  0*31  wt .-fraction  Na4Ps07>  at  which  the  cryst.  phases  are 
NaP03  and  Na5P3OJ0,  the  only  binary  compound  between  the  two 
end  members.  Na*PaOI0  melts  incongruently  at  622°,  forming 
crystals  of  Na4PsO?  and  liquid  containing  0*495  wt. -fraction  Na4PaO». 
Optical  properties  of  these  three  compounds  are  recorded. 

L,  S.  T. 

Nature  of  the  difference  in  the  character  ol  the  phase  diagrams  ol 
the  higher  fatty  acids  and  corresponding  triglycerides*  G.  B.  Ravitsch 
and  V.  A.  ^  Voinova  (Acta  Pkysicochim .  U.R.S.S.,  1942,  17,  323— 
336).— Various  physical  properties  of  the  systems  stearic  acid- 
palmitic  acid  and  t  list  earl  n-tripalmi  tin  have  been  examined  and  the 
phase  diagrams  of  the  systems  have  been  compared.  In  the  acid 
system  a  mol.  compound  is  formed  giving  limited  sojid  solutions 
with  both  acids.  If  it  is  assumed  that  it  is  the  H  bond  which  enables 
mol.  compounds  to  be  formed,  then  the  absence  of  C02H  groups  in 
the  triglyceride  systems  explains  why  a  similar  mol.  compound  is 
not  formed  in  this  system.  On  the  other  hand  continuous  solid 
solutions  are  formed  which  disintegrate  with  time  as  a  result  of  the 
transformation  of  one  of  the  triglycerides  into  a  more  stable  form 
with  a  higher  m.p.  C.  R*  H. 

Phase  boundaries  in  ternary  systems  of  sodium  oleate,  compared 
With  other  soaps.  J.  W.  McBain,  R.  D.  Void,  and  K.  Gardiner  (Oil 
and  Soap ,  1943,  20,  221— 223).— The  boundaries  of  the  region  of 


isotropic  solution  have  been  determined  for  freshly  made  solutions 
of  Na  oleate  (I)  in  HsO  containing  NaCl  at  90°  and  100°  {cf.  Void, 
A.,  1940,  I,  112).  Prolonged  heating  in  glass  tubes  alters  solutions 
of  (I),  rendering  the  soap  less  sol.  ($j  increases),  apparently  owing  to 
instability  of  the  soap  itself  rather  than  to  reaction  with  glass. 
When  Na  silicate  replaces  NaCl,  (I)  is  not  salted  out,  but  the  solution 
tends  to  set  to  a  clear  jelly  on  cooling.  Existing  published  data  for 
the  boundaries  of  isotropic  solution  of  six  individual  pure  soaps  [Na 
and  K  laurate,  Na  palmitate  and  stearate,  and  (I)  and  K  oleate]  and 
the  Na  soaps  of  tallow,  olive,  and  coconut  oils  in  HaO  containing 
salt  at  90°  and  other  temp.,  have  been  collated  and  the  curves 
redrawn  to  the  same  scale  for  comparison.  8m  (temp,  of  ready 
solubility,  cf.  McBain,  et  al.,  B„,  1941,  II,  390)  for  these  and  other 
commercial  soaps  are  tabulated.  In  spite  of  its  high  solubility  in 
H2G,  (I)  is  almost  as  readily  salted  out  by  NaCl  as  is  the  stearate. 
The  binary  diagram  found  for  pure  (I)  in  H20  (6i  and  8a  curves)  is 
compared  with  the  picture  obtained  for  systems  containing  small 
amounts  of  NaCl  (1*6%  of  the  oleate  present)  such  as  are  met  with 
in  commercial  soap  boiling.  E,  L, 

Polytherm  ol  the  ternary  system :  sodium  chloride-sodium  bromide- 
water  from  complete  f.p*  to  50°,  N.  A.  Vlasov  and  A.  G.  Bergman 
(Compt.  rend .  Acad.  Set.  U.R.S.S.,  1943,  38,  211—214).— Solubilities 
of  NaBr  and  NaCl  in  HsO  are  recorded  for  —20s  to  50°.  In  this 
temp,  range  there  are  two  fields  of  solid  solutions,  one  consisting  of 
the  anhyd,  salts,  the  other  of  the  dihydrates.  The  fields  of  crystallis¬ 
ation  of  ice,  Na(Cl,Br),2H20,  and  Na(Cl,Br),6HtO  meet  in  a  eutectic 
point  at  —29*2°  with  NaCl  6*0,  NaBr  31*6,  HaO  62*4%. 

F.  R.  G. 

Fusibility  diagram  o!  the  ternary  system  sodium  chloride-fluoride- 
chromate.  I.  S.  Rasonskaja  and  A.  G.  Bergman  (Compt.  rend . 
Acad.  Sci.  U.R.S.S.,  1943,  38,  176— 177),— In  a  study  of  fcaths  for 
thermal  treatment  of  metals,  heat  carriers,  and  welding  fluxes,  the 
ternary  and  the  three  component  binary  systems  were  investigated. 
NaCl-NaF  has  m.p.  675°  (33*5  mol.-%  NaF) ;  NaCl-Na2Cr04  has 
m.p.  572°  (78*5  mol.-%  Na2Cr04) ;  NaF-Na2Cr04  has  m.p.  642° 
(8T5  moL-%  Na2Cr04) ;  all  are  simple  eutectics.  The  eutectic 
point  of  the  ternary  system  is  at  526°  and  NaF  13,  NaCl  21*5, 
NaaCr04  65*5  moh-%.  N.  M.  B. 

Ternary  systems  barium  chloride-dioxam-water  and  calcium 
chloride-dioxan- water*  H,  F*  Bogardus  and  C.  C.  Lynch  (/.  Physical 
Chem.,  1943,  47,  659—654).— Data  for  the  25°  isotherm  for  both 
systems  are  presented  in  tabular  and  triangular  diagrammatic  form. 
The  solvate ,  CaCl2,C4H802>2H20,  has  been  isolated.  C.  R.  H. 

Sulphate  nitrophoska,  I.  Polytherm  ol  the  ternary  system 
Hjt0“K2S04“  (NH4) jS04.  A.  G.  Bergman  and  M.  L.  Schelochovitsch 
(J.  Appl.  Chem.  Russ.,  1942,  15,  187— 193).— The  eutectic  point  for 
the  H20-K2S04  system  is  at  6*5  wt.-%  of  K2S04  and  —1-5°,  and 
for  HaO  and  (NH4)2S04  at  39*6  wt,-%  of  (NH4)2S04  and  —18*85°. 
(NH4)sS04  and  KsS04  form  a  complete  series  of  solid  solutions 
between  the  f.p.  and  30°  (no  measurements  above  30°). 

J.  J.  B. 

Simplest  inorganic  glasses  on  the  basis  ol  calcium  nitrate,  A.  G. 

Bergman  (Compt.  rend .  Aead .  Sei .  U.R.S.S.,  1943,  38,  304—306).™ 
In  the  system  Ca(N0s)£-KN03-NaN0s  glasses  are  obtained  by  the 
solidification  of  melts  in  the  field  of  primary  crystallisation  of 
4KN03,Ca(N03)2  and  adjoining  regions.  The  eutectic  is  at  133°  and 
the  ternary  transition  point  is  at  160°  and  53*9%  KNOa,  29*4% 
Ca(NOt)2.  The  system  Ca(N03)*-NaNOs  has  a  eutectic  at  232°  and 
54*9%  of  NaNOs,  with  no  compound  formation.  The  system 
Sr (NOa ) 2-KN03--N aN O s  shows  neither  glass  nor  compound  form¬ 
ation.  L.  j. 

Heat  ol  formation  ol  sodium  aluminate  solution  and  o!  cryolite* 

W.  A.  Roth  (Z.  Elektrochem.,  1941,  47,  813). — A  preliminary  note 
reporting  thermochemical  determinations  with  Na  aluminate  solution 
and  Na3AlFa.  The  solubility  of  NaaAlFe  and  the  sp.  heat  and 
electrical  conductivity  of  its  solutions  have  also  been  determined. 
No' numerical  data  are  given.  .  A.  J.  M. 

Enthalpy  and  heats  of  dilution  of  the  system  HCl-ILO*  C.  C. 

Van  Nuys  (Trans.  Amer .  Inst.  Chem.  Eng.,  1943,  39,  663—678).— 
The  thermal  properties  of  the  system  are  represented  on  two  charts, 
which  enable  direct  determination  of  the  heat  changes  in  any 
interaction  of  HC1  and  HaO  to  be  made*  F.  Rd. 

High»temperature  heat  content  of  calcium  carbide*  G*  E,  Moore 
(Ind.  Eng.  Chem.,  1943,  35,  1292—1294).- — The  heat  content  of 
CaC3  (purity  91%)  has  been  measured  at  206—1000°,  and  the  results 
corr.  for  the  major  impurities.  A  transition  occurs  at  447° ±5°  with 
A H  =  1330  g.-cal.  per  g.-mol.  Cp  =  16*40  +  2*84  X  10"3T  — 
2*07  X  106T"2  at  25—447°  and  15*40  -f  2*00  X  10"3T  at  >447°. 

J.  W.  S. 

YH.— ELECTROCHEMISTRY. 

Electrical  resistance  of  dilute  alloys  of  copper,  silver,  and  gold. 
J.  O.  Linde  {, Meiallmris 1941,  20,  1140— 1141). — ' The  resistance 
and  pressure  coeff,  of  resistance  of  a  no.  of  alloys  of  Cu,  Ag,  and  Au 
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have  been  determined.  The  regularity  of  the  results  gives  an 
indication  of  the  condition  of  the  outer  electrons  of  the  atoms  going 
into  solid  solution.  It  is  considered  that  with  dissolved  elements 
which  have  an  outer  electron  configuration  of  the  inert-gas  type 
when  in  the  free  gas  condition,  the  same  configuration  will  often  be 
formed  in  the  dlL  solid  solution.  The  theoretical  discussion  of  the 
regularity  of  the  results  is  in  agreement  with  Mott's  views. 

C.  I  .  H. 

Hydrogen  bonds  and  electrolytic  conduction,  P.  Wulff  and  H. 
Hartmann  (Z.  Elekirochem.,  1941,  47,  85S — 867). — Hiickel's  theory 
of  proton  conduction  in  HsO  is  examined.  The  mobility  of  IT  in 
dioxan-HjO  mixtures  was  investigated,  but  no  inference  concerning 
the  accuracy  of  HGckePs  view  could  be  made.  Diffusion  of  IT  in 
acids  does  not  agree  with  Huckel's  theory.  The  theory  that  the 
high  mobility  of  H’  and  OH'  is  due  to  the  formation  of  exchange 

bridges  of  the  type  (HTHTHr  °r  (fH  2~H  ty.  produced 


by  polar  association  of  OH  groups  with  H  bonds,  is  proposed.  This 
is  in  agreement  with  the  small  temp,  coefifs.  of  the  mobilities  of  these 
ions,  and  gives  a  reasonable  explanation  of  the  effect  of  pressure  on 
conductivity  of  acids  and  bases.  A.  J.  M. 


Electro-dialysis  in  a  two-chamber  cell  G.  Untermann  (Z.  Elek - 
trochem.,  1941,  47,  876— S79)«— If  a  cell,  separated  into  an  anode 
and  cathode  compartment  by  a  diaphragm,  is  filled  with  a  dil.  add, 
a  stationary  state  is  set  up.  Only  IT  ions  migrate  through  the 
diaphragm.  The  concn.  change  in  the  diaphragm  is  linear,  and  is 
an  exponential  function  of  potential.  The  potential  at  the  dia¬ 
phragm  is  very  small  for  the  concns.  involved.  The  current  intensity 
is  oc  concn.  difference  between  anode  and  cathode  compartments, 
and  inversely  oc  thickness  of  diaphragm.  The  concn.  of  electrolyte 
(Cjr)  in  the  cathode  compartment  when  the  cell  is  filled  with  acid  can 
be  calc,  from  the  formula  Cs  =  CQ(4RTLylEFd)  +  «A')  = 

I  di  tyfl  —  (t/s,)}  where  C0  =  initial  concn.,  E  =  terminal  voltage, 
L  =  half  electrode  distance,  d  —  thickness  of  diaphragm,  y  =  free 
cross-section  in  the  diaphragm  for  the  solution,  uH.  =  mobility  of  H* 
in  diaphragm,  =  mobilities  of  ions  in  HfO,  i  —  final  current, 

t,  =  initial  current,  A  similar  formula  holds  for  the  concn.  in  the 
anode  compartment  when  the  cell  is  filled  with  a  base. 

A.  J.  M. 

Contact  potentials  at  water  phases  of  Meteorological  interest,  E. 

Lange  (Z.  EUkiroche?n.t  1941,  47,  867— 876).— In  order  to  investigate 
the  origin  of  atm.  electricity,  the  contact  potentials  at  the  surfaces 
of  the  various  HtO  phases  have  been  determined.  The  ionisation 
method  was  used  for  HsO  phases  in  damp  air.  For  the  system  fresh 
hoar-frost /ice,  a  contact  potential  of  —0-30  v.  was  found  in  air. 
The  val.  depends  on  temp.,  frost  and  ice  at  temp.  >  —10°  giving 
no  marked  potential.  For  the  system  HaO/ice  in  air  a  potential  of 
—  0T0  v.  was  obtained.  The  effect  of  impurities  was  investigated. 
Metals  have  a  positive  potential  against  HsO  in  air,  but  in  contact 
with  a  plane  ice  surface  they  have  a  negative  potential. 

A,  J.  M. 

Theory  o!  concentration  polarisation,  B.  Levitsch  (Ada  Physico - 
chim.  U.R.SS.,  1942,  17,  267 — 307).— Mathematical,  The  influence 
of  electrode  rotation,  electrode  shape,  and  stirring  of  the  electrolyte 
on  the  rate  of  supply  of  ions  to  the  electrode  has  been  investigated 
and  satisfactorily  applied  to  available  data,  C,  R.  H. 


Relation  between  metal  overvoltage  and  activity  o!  added  organic 
substances  in  electrolytic  deposition  of  metals*  H.  Fischer  and  J. 
Gocsch  (Z.  Elektrochem, ,  1941,  47,  8 79—8 89). ■ —Addition  of  alkyl- 
amines  to  CuS04  solution  causes  an  increase  in  the  potential  of 
separation  of  Cu  with  free  acid  present.  The  increase  of  potential 
rises  with  increasing  concn.  of  the  added  substance.  The  larger  is  the 
added  mol.  the  greater  is  the  increase  of  potential,  but  isomeric 
amines  may  produce  different  effects.  The  magnitude  of  the  increase 
and  the  form  of  the  potential-time  curve  are  dependent  on  the  concn, 
of  acid  in  the  electrolyte  in  the  case  of  many  amines.  The  potential 
rise  is  usually  not  permanent,  but  has  a  marked  effect  on  the  nature 
of  the  deposit.  For  overvoltages  >30  mv.  finer-grained  deposits 
are  formed,  A.  J.  M. 


VIII. — REACTIONS. 


intermediate  compound,  is  bimol.,  and  has  a  velocity  coeff.  that 
of  the  unimol.  conversion  of  the  intermediate  compound  into  the 
final  products.  The  concn.  of  the  intermediate  compound  is  small. 

A.  J.  M, 

Ether-like  compounds.  VJLL  Action  of  chlorine  atoms  on  the 
velocity  ol  the  spontaneous  hydrolysis  of  esters  by  water.  E,  J. 
Salmi  and  T.  SuonpaH  { Ber 1940,  78,  [22],  1126 — 1131 ;  cf.  A., 
1940,  II,  64).- —Relative  km  for  hydrolysis  of  CCls*COtR  at  26s  in 
HsO  or  60%  dioxan  are  R  =s  Me  480,  Et  100,  [CH J ,*OMe  276,  and 
[CHJyCl  796  (cf.  A.,  1939,  I,  327).  For  CCls-CH,*OAcyl  at  36° 
are  acyl  =  CHSOCO  0-0000431  and  CHCtyCO  0*00302,  and  km  at 
36°  are  acyl  =  Ac  0*00384,  CHjChCO  0  00663,  and  CHCtyCO  0*0314. 

For  compounds,  CRR'</^^"-'^>CH*CCls  relative  are  R  =  R'  = 

H  237,  R  =  H  and  R#  =  Me  100,  R  =  R'  =  Me  8*02,  and  R  =  Me  and 
R'  =  Et  2*23 ;  corresponding  vals.  for  km  at  25Q  are  169,  100,  9*45, 
and  2*93,  respectively.  R.  S.  C, 

Catalytic  action  of  natural  mineral  waters.  EC.  G.  Cronheim 
(J.  Physical  Chem ,,  1943,  47s  638—646  ;  cf.  A,,  1941,  I,  214). — 
The  catalytic  oxidation  of  HCOsH  by  HtO,  and  natural  mineral 
waters  (AT)  from  Saratoga  Springs  has  been  studied.  Oxidation  is 
complete  in  presence  of  H,0,  and  M,  but  in  absence  of  M  oxidation 
is  very  slow.  Fe“  ions  are  necessary  for  catalysis  but  their  concn, 
is  of  secondary  importance.  The  rate  of  oxidation  depends  on 
[HtOj].  The  rise  in  pH  due  to  removal  of  HCO.H  increases  the 
dissociation  of  H/X  and  the  HO/  formed  reduces  Fes"  to  Fe"  which 
are  necessary  for  catalysis.  Cu*",  Mn",  and  to  a  small  extent  Pd 19 
ions  accelerate  oxidation  by  influencing  the  oxidation-reduction 
equilibrium  of  Fe  ions.  C.  R.  Ha 

Effect  o!  temperature  on  rate  of  hydrolysis  ol  triglycerides  by 
pancreatic  lipase.— See  A.,  1944,  III,  284. 

Catalysis  of  the  liquid-phase  stage  of  coal  hydrogenation,— See  B., 

1944,  I,  88. 

Electrochemical  oxidation  of  nickel  hydroxide,  N.  P.  Fedoteev 
and  V.  V.  Svetschnikova  {/.  Appl.  Chem .  Rttrs.,  1942,  15,  106 — 
119) —The  best  conditions  for  electrochemical  oxidation  of  an  aq. 
suspension  of  NiO  in  a  one-compartment  cell  are  :  ~28  g.  of  NiO 
per  1.,  [NaCl]  ^>5n.,  [NaOH]  =  0*026n.,  16  amp.  per  1.  of  electrolyte, 
cathodic  c.d.  0*076  amp.  per  sq.  cm,,  anodic  c.d.  0*1 — 1  amp.  per 
sq,  cm.,  the  electrodes  being  of  graphite.  The  black  hydrate  (I) 
obtained  contains  1*71  O  per  1  Ni  atom;  the  energy  consumption  is 
20 — 30  kw.-hr.  per  1  kg.  of  active  O.  A  similar  hydrate  can  be  pre¬ 
pared  by  electrolysing  fiN-NaCl  between  a  Ni  and  a  graphite  anode 
and  a  Ni  cathode  but  the  energy  consumption  is  higher  since  a  large 
fraction  of  the  OCT  produced  is  decomposed  before  meeting  a  particle 
of  NiO ;  the  ratio  O  :  Niin  this  hydrate  is  <^1°7,  (I)  can  be  used  for 

pptg.  Co"  from  the  NiS04  baths  for  Ni  refining  in  the  same  way  as 
black  hydrate  manufactured  by  chemical  oxidation  with  NaOCl. 
The  electrochemical  oxidation  is  more. economical.  J.  J.  B, 

Electrolytic  oxidation  of  thiosulphate  [ions]  in  ethylene  glycol 
solution*— See  B.,  1944,  I,  98. 

Alloy  [electro] deposition* — See  B.,  1944,  I,  III, 

Quantitative  effect  of  X-rays  on  ascorbic  acid  in  simple  solntion 
and  in  mixtures  o!  natnraUy  occurring  compounds*— See  A.,  1944, 
III,  284. 

Photo-reduction  of  ferric  chloride  in  aqueous  solutions^  in  presence 
o£  organic  acids  and  sugars.  P.  R.  Bavdekar  (J,  Univ.  Bombay , 
1943,  12,  A,  Part  3,  47— 66).—' The  photochemical  reduction  of 
FeCI,  in  presence  of  H3C204,  citric  or  tartaric  acid,  glucose,  sucrose, 
or  fructose  is  ol  zero  order.  The  temp,  coeff.  over  the  range  30— 
40°  is  —1*2.  The  rate  of  reduction  increases  with  decreasing  A,  and 
cc  the  intensity  ol  the  incident  radiation,  but  the  quantum  efficiency 
at  35”  is  <0*5  under  the  most  favourable  conditions  studied  (0*05si- 
FeCI3  in  presence  of  HsCa04  and  with  4726  A.  radiation). 

Action  of  ultra-violet  light  on  liquid  benzene,— See  A,,  1944,  II, 
93. 


Limits  ol  inflammability  and  ignition  temperatures  of  acetic 
anhydride.  G.  W.  Jones,  F.  E,  Scott,  and  B„  S.  Scott  (US.  Bur. 
Mines t  1943,  Repi.  Invest.  3741,  6  pp.)»— The  temp,  between  which 
air  saturated  with  ActO  forms  inflammable  mixtures  are  47*3°  and 
74*4a,  the  respective  concns.  of  Ac,0  being  2*67  and  10*13  voL-%, 
The  flash  point  of  Ac/)  determined  in  a  Tag  closed-cup  tester  is  51°, 
and  the  ignition  temp,  in  air  and  Os  are  392°  and  361°  respectively. 

C.  R.  H/ 

Kinetics  of  consecutive  reactions  consisting  of  bimoleculax  and 
unimoleeular  stages,  A.  A.  Balandin  and  L,  S,  Leibenson  ( CompL 
rend.  Acad,  Set.  U.RSS*s  1943,  89,  22— -24).—' The  equations  for 
consecutive  reactions  of  the  type  2A  ~>B  ->C  are  solved,  and  the 
results  compared  with  experiment  in  the  case  of  the  formation  of 
CH4  from  equimol.  mixtures  of  NaOAc  and  NaOH.  The  reaction 
is  made  up  ol  two  consecutive  ones.  The  first,  the  formation  of  an 


Splitting  of  sucrose  by  ultrasound.  I.  L.  Roitsch  and  A.  S.  Starker- 
man  (CompL  rend .  Acad.  Set,  U.R.SS.f  1943,  89,  10 — 12). — The 
inversion  of  sucrose  (I)  by  ultrasonic  waves  formerly  reported  (cf. 
Sokolov,  A.,  1936,  1077)  may  be  due  to  changes  of  temp.  The 
effect  of  temp,  on  the  rate  of  inversion  of  (I)  in  acid  solution  has  been 
investigated.  The  rate  increases  considerably  with  rise  of  temp. 
The  effect  of  ultrasonic  waves  on  the  inversion  has  also  been  in¬ 
vestigated,  both  in  presence  and  in  absence  of  acid,  and  with  strict 
temp,  control.  In  absence  of  acid,  no  change  in  the  optical  rotation 
of  the  solution  was  observed,  and  in  solutions  of  (I)  in  dil.  HN08 
the  variation  of  the  rotation  with  time  was  identical  in  a  sample 
which  had  been  exposed  to  ultrasonic  waves,  and  in  another  which 
had  not.  Hence  ultrasonic  waves  of  the  intensity  (0*26  w.  per.  sq. 
cm.)  and  frequency  (6  X  10?)  used  have  no  effect  on  the  inversion 
of  (I).  A.  J.  M. 
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IX.— PREPARATION  OF  INORGANIC  SUBSTANCES. 

Separation  ol  molecules  of  equal  masses  in  a  separation  tube. 
K.  Clusius  and  H.  Kowalski  (Z.  Elekirochen i.,  1941,  47,  819).— 
CaHs~C02  and  He-D,  mixtures  have  been  separated  by  a  separation 
tube,  the~C3IIa  and  D„  appearing  on  the  “  heavy  "  side.  Pure  D3 
has  also  been  separated  from  mixtures.  A.  J.  M. 

Properties  and  dihydrate  of  lithium  hromate,  I.  N.  Avcrko- 
Antonovitsch  (J.  Gen .  Chem.  Russ.,  1943,  13,  2 07 — 2 7 0) . — p  and  r} 
of  aq.  solutions  containing  10 — 52%  of  LiBrOs  (I)  are  given ;  at 
0°,  the  saturated  solution  contains  61*2%  and  at  20°,  64 ‘5%  of  (I). 
At  room  temp.,  (I)  readily  forms  supersaturated  solutions  from  which 
the  metastable  phase  [anhyd.  (I)]  separates;  it  forms  pyramidal 
crystals  consisting  of  fine  aggregates  in  which  the  crystallites  are 
short  prisms  with  high  n,  strong  double  refraction,  and  straight 
extinction.  LiBr03,H20  (II)  separates  from  almost  saturated  solu¬ 
tions  after  seeding,  in  long  thin  rhomboidal  plates  having  similar 
optical  properties  ’to  (I);  at  110°,  (II)  loses  HaO  without  melting. 
The  dihydrate,  LiBr03,2H,0  (III),  was  isolated  from  the  crystals 
deposited  at  ~  — 50°  from  a  solution  saturated  at  room  temp, 
(III)  forms  short  or  flat  prisms  with  optical  properties  similar  to  (I), 
melts  in  its  H.O  of  crystallisation  at  60° — 70°  and  loses  all  HaO  at 
110°.  This  observation  provides  some  evidence  that,  near  the 
eutectic  point  (  —  47a),  (I)  crystallises  as  (III).  R.  C.  P. 

Complex  compounds  of  diguanide  with  bivalent  metals,  VII. 
Copper,  nickel  and  cobalt(ous)  ethylenebisdiguanide  salts.  Cobaltous 
diguanidinium  sulphate  and  hydroxide,  P.  Ray  and  S.  P.  Ghosh 
(/.  Indian  Chem .  Soc.t  1943,  20,  291— 297).— (CHa*NH2)2,2HCl  and 
dicyanodiamide  (1  mol.)  are  fused  at  140— 150°,  and  the  filtered 

aq.  extract  is  pptd,  with  CuS04,  to 
give  the  complex  sulphate,  (I), 
[CuE*H+2]S04,4H30,  almost  insol.  in 
H*0,  stable  to  dil.  but  not  cone,  acids; 
the  formula  (/l)  is  suggested  for  the 
complex.  Digestion  with  NaOH 
affords  the  crude  complex  hydroxide, 


„  jl 

CH,-NH-C(:NH)  -NH-bKH, 

(A.) 


from  which  and  the  appropriate  NH4  salt  the  following  salts  are 
obtained:  [CuIFH+JCL,  1  *5H,0  (II);  [CuE»H+o]Br,IT5HsO ; 

[CuE*H  ■  JI2jI*oH,0  ;  [CuE*H+J{N03)2ll*5H20,  The  following  salts 
arc  obtained  from  (II)  and  Na  or  K  salts  :  [CuE*H+£]S,.03,2*5H,0 ; 
[CuE-H+J(SGN)til-5HaO;  [Cu£-H+J(NO,),,l-25HsO;  ~  the  base, 
[Cu£].H«Of  is  pptd.  from  (II)  by  dil.  NH3.  The  prep,  of  the  Ni 
complex  salts ,  [Ni£’H+,JS04,H,04and  [NiE-H VjCLJ-fiH.O  (III),  is 
analogous  to  that  of  (I),  whilst  tiro  following  salts  are  obtained  from 
(III):  [NiE-H+JBr*2-5H.O ;  [NiE*H+JI.,I-5H.O ; 
[NiE*H+JS.OS(2-5H,0 ;  “  [Ni£-H+.l(CNS).,l-5H.O; 

[NiE*H+ J(N02)2j  1  *5HaG  ;  [NiE“H^2](N03)a,l*5H20  ;  the  base, 
[Ni£],  is  only  obtainable  impure  [by  pptg.  (Ill)  with  either  dil. 
NaOH  or  NH3],  The  equiv.  mobility  of  [Cu£>H+J  is  49*6  at  32°, 
and  of  [Ni£*H+J  50*72  at  34°.  Ethylenebisdiguanide  sulphate 
(2  mols.)  in  dil.  NHS  and  Ni-free  CoC12,6HsO  afford  a  yellow  ppt.  of 
[CoE*H+,]S04,2*5H20,  which  gives  a  violet  solution  of  a  hydroxo- 
aquocobaitic  complex  in  BaCU  or  boiling  H,0.  With  very  dil. 
NaOH,  it  gives  impure  base,  [CoE],  but  with  NHS  it  gives  a  red 
solution  containing  Co***.  No  other  salts  can  be  prepared.  Prom 
diguanide  sulphate,  [CoD2‘H  W}SO4f4H20  is  prepared  analogously, 
and  is  dehydrated  at  105°  in  N.  to  [CoD£,H  r«]S04.  The  moist  base, 
[CoD2*H+J(OH)2,  slowly  oxidises  in  air  to  [CoDs*H  rJ(OH)n  and 
Co(OH)3,  and  in  boiling  H20  gives  a  violet  hy droxoaq u ocobal t ic 
bisdiguanide  complex;  the  anhydro-base,  [Co’Dg]  is  formed  at  70°. 

S.  A.  M. 

Equilibrium  reactions  important  for  chemical  analysis.  N.  A. 
Tananaev  and  R.  A.  Lovi  [J.  AppL  Chem.  Russ,,  1942,  15,  214 — 
222). — Ag3P04  is  transformed  (99*8%)  into  AgCl  by  0*  lN-NaCl ; 
the  reverse  reaction  3AgCl  +  Na3PQ4  ->Ag3PQ4  leads  to  the  same 
equilibrium.  Similarly,  Ag3As04  is  transformed  into  AgCl, 
MgNH4P04  into  Ag3P04  (by  AgNOs)  and  Pb3(P04)2  (by  Pb(N03)J, 
and  Mg(OH)a  into  AgOH  (by  AgN03).  {See  also  C.,  1944,  Part  2.) 

J*  J*  B. 

Hormal  beryllium  tungstate.  V,  I.  Spitzin  and  V.  I.  Schostak 
(J.  Gen.  Chem.  Russ.,  1943,  13,  279— 2S5).— BeW04,3H20  (I)  was 
obtained  as  a  pale  yellow  viscous  mass  by  prolonged  Interaction  in 
aq,  suspension  at  room  temp,  of  Be(OH)2  (II)  and  H2W04  (III) ; 
Its  properties  suggest  a  non-ionised  structure  [Re(H*0)3(W04)]. 
Over  P2Oft,  (I)  is  converted  into  BcW04j2H,0.  On  heating, 
gradual  dehydration  of  (I)  occurs  with  rise  of  temp. ;  loss  of  the  last 
mol.  of  H,0  begins  above  250°  and  Is  accompanied  by  dissociation 
into  BeO  and  W03.  Aq.  solutions  of  BeS04  and  Na2W04  Interact 
with  formation  of  basic  Be  tungstates;  (II)  and  (III)  when  boiled 
together  in  aq.  suspension  yield  small  amounts  of  sol.  complexes 
in  which  BeO  :  W03  approximates  to  1  :  1*5.  R,  C.  P. 

Low- temperature  yellow  zinc  silicate  phosphor.  H.  C.  Froelich 
(/.  Physical  Chem.,  1943,  47,  669 — 677). — Yellow  Z%Si04  phosphors 
have  been  prepared  by  heating  (800 — 8o0°)  a  mixture  of  ZnO, 
Si02,  and  preformed  MnSi03  in  steam  and  in  absence  of  Oz.  The 
MnSi03  is  prepared  by  heating  MnCOs  or  MnO  with  Si02  In  steam 
and  H2  at  806—850°.  The  primary  reaction  product  is  an  amorphous 
is  (a»#  i.) 


orthosilicate  complex  which  crystallises  at  >775°.  The  Mn  is 
present  either  as  MnO  or  a  Mn11  silicate,  and  reduction  of  Mn*0* 
to  MnO,  appears  to  be  necessary.  Phosphor  formation  probably  pro¬ 
ceeds  thus  :  2nZnO  +  MiuO,  -f  (n  +  l)SiOt ->fiZn2Si04,Mn£Si04  + 
where  n  ^>1.  ZnO  or  Zn2SI04  evidently  catalyses  the  reduction 
of  Mns03.  Rooksbv  and  Mclvcag's  interpretation  (cf.  A.,  1941,  I, 
343)  of  the  low-temp,  forms  of  yellow  Zn2SI04  is  erroneous. 

C.  R.  H. 

Dehydration  of  mirabilite  by  a  mixture  of  sodium  and  potassium 
chlorides. — See  B.»  1944,  I,  133. 

Chemistry  and  morphology  of  the  basic  salts  of  bivalent  metals. 
XII.  Cadmium  hydroxyflnorides.  XIII.  Zinc  hydroxyfluorides. 
W.  Feltknecht  and  H.  Bucher  (Helv.  Chim.  Ada,  1943,  28,  2177— 
2195,  2196 — 2204). — Nil.  Basic  Cd  fluorides  were  prepared  in  three 
ways  :  (a)  incomplete  pptn.  of  aq.  CdP2  with  alkali,  (6)  reaction  of 
Cd(OH)„  with  aq.  CdF,,  and  (e)  reaction"©!  CdO  with  KH4F.  From 
method  (a)  there  Is  first  obtained  an  unstable  hydroxvfluoride  III 
[CdF , , 2 — 9Cd (OH)  J ,  which  In  solutions  containing  excess  of  CdF* 
changes  rapidly  into  hydroxy  fluoride  1  [CdO  HP],  III  is  more 
stable  in  alkaline  solution,  but  slowly  changes  to  hydroxy  fluoride  II 
[CdF*, 4 — 6Cd(OH)J.  1  has  a  solubility  product  ([Cd**]  x  [OH']  x 
[F'J)  of  2*2  x  IQ"10.  By  method  (c)  large  rhombic  'crystals  are 
obtained.  It  has  a  lattice  containing  6 -co-ordinate  Cd,  II  has  a 
layer  lattice  structure  similar  to  the  hydroxide.  Ill  has  a  B8  type 
lattice,  in  which  only  half  the  spaces  available  for  the  Cd  are  filled, 

XIII,  Basic  Zn  fluorides  were  obtained  by  pptn.  of  aq.  ZnF«  with 
aq,  NaOH  and  allowing  the  ppts,  to  age.  Hydroxy  fluoride  I  has  a 
formula  ZnOHF  although  some  of  the  F'  ions  can  be  replaced  by 
OH'  ions.  It  is  stable  only  to  small  Zn*°  concns.  and  has  a  lattice 
containing  4  -co-ordinate  Zn.  Hydroxy  fluoride  II  [4Zn(OH)2,ZnF2] 
is  stable  only  over  a  very  small  concn.  range.  It  has  a  double  layer- 
lattice  like  the  corresponding  hydroxychloride.  Hydroxyfluoride  III 
has  an  ideal  formula  [Zn(OH),.sF0.5].  It  has  a  type  lattice; 
replacement  of  some  of  the  F'  ions  by  OH'  ions  increases  the  dis¬ 
arrangement  observed.  The  basic  fluorides  of  Zn  are  compared 
with  those  of  Cd.  J.  F.  H. 

Reaction  of  niobium  pentoxide  with  sodium  hydroxide*  I.  V.  I. 
Spitzin  and  A,  V.  Lapitzki  (/.  AppL  Chem .  Russ.,  1942,  15,  194 — 
203) —Even  after  being  heated  at  1000°  Nb205  reacts  with  n — 4n- 
NaOH  on  a  H20-bath  or  with  molten  NaOH  at  650°.  After  dis¬ 
solving  the  reaction  product  in  H20  the  salt  NauNbls037,32H20  (I) 
Is  formed.  It  is  sol.  in  HaO  (1*6  g.  in  100  c.c.  of  solution  at  20°)  but 
the  solubility  is  much  lowered  by  NaOH  (at  90°  0*11  g.  in  N-NaOH, 
2*6  g.  in  H.O).  NaNb03  after  being  heated  at  1000°  is  not  attacked 
by  boiling  5—40%  NaOH ;  it  cannot  be  an  intermediate  product  in 
the  alkaline  dissolution  of  Nb2Os.  With  NaOH,  NaNb03,3*5H20 
easily  affords  (I).  {See  also  C.,  1944,  Part  2.)  J.  J.  R. 

Sulphur  monoxide*  N.  M.  Emanuel  ( Compi .  rend.  Acad.  Sci. 
U.R.S.S.,  1942,  36,  145 — 149).— The  part  played  by  SO  as  an  inter- 
mediate  in  the  oxidation  of  H2S  has  been  studied  by  examination  of 
the  influence  of  synthetic  SO  on  the  induction  period  of  the  reaction 
and  on  the  explosion  limits.  Results  confirm  the  view  previously 
advanced  by  the  author  from  the  absorption  spectra  data  (A.,  1941, 
I,  217)  that  SO  is  the  chief  active  intermediate  product  in  the 
oxidation  reaction.  j,  O’M.-B. 

Complex  compounds  of  rhenium.  V.  V.  Lebedinski  and  B.  N, 
Ivanov-Emin  [J.  Gen .  Chem.  Russ,,  1943,  13,  253 — 205). — No  stable 
complexes  are  formed  on  treating  K«ReCls  (I)  or  KJReCL  (II)  with 
NH5,  C5HaN,  or  CS(NH?).  in  aq.  solution.  In  anhyd.  NH3f  (I)  and 
(II)  partly  dissolved,  giving  orange  and  yellowish-green  solutions 
respectively,  but  no  complexes  were  isolated.  Saturated  aq,  solu¬ 
tions  of  (1)  or  (II)  with  a  large  excess  of  (CH2*NH2)2,HzO  give  the 
compound  [Re02en2]Cl  {HI),  crystallising  in  yellow  prisms.  (Ill) 
with  aq.  KI  gives  the  yellow  cryst.  iodide,  [ReO^enJI,  and  similarly, 
the  sparingly  sol,  chlorate,  pier  ate,  piatinickloride ,  and  cobaltiniirite. 
Addition  of  HC1  to  aq.  (Ill)  (pH  5—6)  gives  a  red  coloration  at  pH 
2*8 — 3*2,  violet  at  HC1  concm  2*5  N.,  and  deep  blue  at  8  N.,  the 
change  being  reversible  on  addition  of  alkali.  From  the  red  solution, 
the  compound  [RcOCOHjenJClj,  (I?)  may  be  pptd.  with  EtOH ;  the 
corresponding  cream-coloured  platinichloride  [ReO(OH)enJ[PtClJ 
and  dark  red  iodide  [ReO(OH)enJI2  may  be  pptd.  from  aq.  solutions 
of  (IV).  Evaporation  at  room  temp,  of  the  blue  solution  or  pptn, 
with  EtOH  gives  pale  blue  needles  of  the  compound  [Re(OH)2enJCl3 
(V).  Heating  (V)  with  cone.  HC1  gives  a  green  cryst.  substance  of 
#  unknown  composition.  R,  C,  P. 

Periodates  of  cobalt  and  nickel  R.  K.  Bahl,  S.  Singh,  and  N,  K. 
Bali  (/.  Indian  Chem .  See.,  1943,  20,  227— 228).— The  following 
periodates  have  been  prepared  :  3Co02,Co(I03)2l10H20 ; 
Co1I30llr12H20;  Ni5{I0s)2,13H20,  and  7Ni0,2I207,25H20. 

F.  R.  G. 

Iridium  sulphito-chlorides.  V.  V.  Lebedinski  and  M.  M.  Gurin 
[Compi.  rend.  Acad.  Sci.  U.R.S.S.,  1943,  38,  pS— 130 ;  cf.  A.,  1943, 
I,  97). — In  the  filtrate  from  the  isolation  of  Na5Ir(S03)Xl4,7H20  are 
formed  yellow  crystals  of  Na7Ir(S0a)4Cl1,7H20  (1),  and,  on  further 
heating  the  solution,  the  5H30  salt  (II).  (I)  is  almost  insol,  in  HaO 
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and  loses  7H20  at  100° ;  the  dry  salt  is  stable  and  is  not  decomposed 
at  250°,  (II)  loses  4-  H,0  at  100°  and  the  remaining  11,0  at  170°; 
the  salt  is  stable  and  does  not  decompose  below  300°.  On  heating 
(II)  in  an  aq.  solution  of  ILSO„  transparent  cryst.  plates  (III) 
separated  after  cooling;  the  reaction  was  (II)  ±  H2S03  ~> 
Na-H*Ir(SQa)4Cla  -f  KaaSOa.  The  properties  of  (III),  which 
crystallises  with  10H2G,  are  discussed.  ’  N,  M.  B. 

Preparation  of  monohydroxo-deri¥atives  of  quadrivalent  platinum. 

A.  A.  Grunberg  and  L.  ].  Michelis  (Comp,  rend ,  Acad.  Set.  U.R.S.S., 
1943,  38,  209— 210).— HOCl  with  KaPtClt  yields  KJPtClJ(OH)Cl ; 
with  cis-  and  im»5«[Pt(NHa)2ClJ  yields  [Pl(i\T/s)aCIJ(OH)CI ; 
with  [Pt(NH3}4]CU  yields  mainly  [Pl{NE  /JHCP-CL;  and  with 
[Ft(NH3)JS04  yields  [Pt(NB%)AOHCr\SO^  '  "  F.  R.  G. 


XI. — GEOCHEMISTRY. 

Content  o!  radon  in  the  waters  ol  the  Tartar  autonomous  5,g»R„ 

V.  Tscherdintzev  (Compi.  rend.  A  cad.  Set.  U.R.S.S.,  1942,  30, 
206— 208).— The  average  content  of  Rn  in  waters  in  the  region  of 
Crist opol  is  low,  probably  owing  to  the  well-preserved  tectonic 
structure  of  the  rocks  which,  accordingly,  show'  low  emanating 
powers.  L,  S.  T. 

Sulphide  waters  of  the  Permian  of  the  Polasna-Krasnokamsk 
anticlinal.  A.  M.  Kuznetzov  (Compi.  rend .  Acad .  Sci.  U.R.S.S., 
1943,  39,  159— 163).— Well  waters  in  Kama  basin  contain  up  to 
1  g.  of  H4S  per  1.  The  [HaS]  usually  is  the  higher  the  longer  the  H*0 
was  underground,  H,S  probably  is  produced  by  bacteria  from 
CaS04  and  petroleum.  Analyses  are  given.  J,  J.  B. 

Diurnal  fluctuation  of  oxygen  and  pH  in  fresh  waters.  R.  J. 
Whitney  (J,  Exp .  Biol,  194*2,  19,  92—99).  G,  P.  W. 

Thiamin  in  lake  waters  and  aquatic  organisms.— See  A.,  1944,  III, 
199, 

€alcareo«dolomitic  muds  of  the  Balkhash  lake.  D.  G.  Saposh- 
nikov  (Compi.  rend ,  Acad.  Sci .  U.R.S.S.,  1942,  36,  150— 153).— The 
greatest  proportion  of  the  dolomite  occurs  in  the  eastern  part  of  the 
lake,  the  examination  being  carried  out  colorimetrically  with  an 
alkaline  solution  of  diphenylcarb azide  (Fcigl  reaction).  Samples 
rich  in  dolomite  were  also  thermoanalysed.  The  dolomite  content 
of  the  western  part  is  probably  small.  There  is  a  decrease  of  34T% 
dolomite  for  an  increase  in  depth  of  60  cm,  for  the  bottom  deposits. 
There  is  also  an  appreciable  dolomite  content  in  the  mud  of  the 
south-west  of  the  lake.  The  conditions  of  formation  of  these  muds 
are  unknown,  J,  O'M.-B. 

Alleged  mineral  zoning  at  Mi.  Isa.  R.  Blanchard  (Amer.  Inst . 
Min .  Met.  Eng. ,  1943,  Tech.  Pub! .  1652,  27  pp,s  Min.  Tech ,,  7, 
Mo.  6).— The  mineral  sulphide  succession  at  Mt.  Isa  is  described. 
The  unorthodox  mineral  succession  and  pattern  of  mineral  dis¬ 
tribution  is  shown  to  be  the  natural  outcome  of  conditions  that 
prevailed  during  the  period  of  ore  deposition.  Doubt  is  thrown  on 
the  premises  on  which  the  zonal  theory  of  mineral  succession  is 
based.  L.  S,  T. 

Talc  deposits  at  D’Urville  island  and  Cape  Horn*  Admiralty  Bay. 

E.  O.  Macphcrson  (New  Zealand  J,  Sci .  Tech.,  1943,  24,  R»  219— 
227),— Deposits  at  Rock  Point  and  Cherry  Bay,  and  near  Cape  Horn, 
are  described,  and  their  geology  is  outlined.  ~  L.  S.  T. 

Talc  in  north-west  Nelson  and  north  Westland,  H.  W.  Wellman 
(New  Zealand  /.  Sri.  Tech.,  1943,  24,  B,  227— 235).— Ten  deposits 
or  groups  of  deposits  are  described.  L.  S.  T. 

Formation  of  concretions.  T.  I.  Chandamirov  (Compi,  rend . 
Acad.  Sci.  U.R.S.S.,  1942,  36,  209—211). — The  formation  of  con¬ 
cretions  by  the  ferrugi nation  of  clayey  boulders  is  discussed.  The 
boulders  of  clay  are  penetrated  and  enriched  to  varying  extents  by 
ferrous  salts  from  circulating  waters.  Evidence  of  this  view  is 
provided  by  the  ferragination  of  clay  boulders  in  the  Kirmakinski 
valley.  L.  S.  T. 

Apatites  ol  two  textural  types  from  apatite-nepheiine  rocks  ol 
Chibiny,  ^  A.  I.  Volodtschenkova  and  B.  N.  Melentcev  (Compi.  rend . 
Acad.  Sci.  U.R.S.S. ,  1943,  39,  34—35). — Analyses  of  two  apatites— 
mottled  and  breccia- like— from  the  tundra  of  Chibiny  are  given. 

A.  j.  M. 

(A)  Cordierite  crystals  from  a  glass  furnace*  (B)  Oordierite  from 
Horns  Nek*  Transvaal*  S.  j,  Shand  (Amer.  Min.,  1943,  28,  391— 
395). — (a)  The  formation  of  cordierite  (I)  on  the  walls  of  a  glass 
tank  in  which  the  fused  mass  consisted  of  A1  silicate  and  Mg 
borosilicate  glass  is  described.  The  (I),  p  2*516,  a  1*5223 ±0*0003 
y  1*5270  ±0*0003,  contained  SiOa  50-77,  A1*03  36-26,  Cab  1*24, 
MgO  12*72,  HaO  0*26,  total  100-24%, 


(b)  In  the  nephelmc  granophyre  from  Horns  Nek  the  mineral  is 
cordierite  and  not  nepheline.  L.  S.  T. 

Crystal  structure  of  gillespite,  BaFeSi4010»  A,  Pabst  (Amer, 
Min.,  1943,  28,  372 — 390} . — Rotation,  oscillation,  Lane,  and 
powder  AGray  patterns  show  that  aQ  —  7-495  ±0*010  and  e0  = 
16*050±0010  A.,  the  space-group  is  — P4jnccr  and  the  unit 

cell  contains  4  BaFeSi4Oie»  pc*jc.  is  3*407  and  p0^m  3-40+0-02. 
A  structure  with  11  parameters  gives  agreement  between  calc,  and 
observed  intensities;  it  is  a  silicate  sheet ‘structure  with  O  atoms 
in  3  kinds  of  positions  and  unshared  corners  of  Si04  te trail edra  on 
both  sides  of  the  sheets.  Single  and  double  Fourier  summations 
check  the  structure.  Ba  has  an  8-fold  and  Fe  a  4-fold  co-ordination. 
The  changes  produced  by  leaching  in  apophyllite,  gillespite,  and 
biotite  with  removal  of  cations  and  addition  of  H2Q  are  similar. 
The  flakes  retain  their  shape  and  some  of  their  optical  properties,  but 
yield  no  AT-ray  powder  diffraction  pattern.  L.  S.  T. 

Crystallography  o!  aeanthite,  Ag«S*  L.  S.  Ramsdell  (Amer.  Mm., 
1943,  28,  40 1  — 425) . — Weissenberg  and  powder  photographs  give 
£i0  9*47,  bQ  6-92,  cQ  8-28,  vob  of  unit  cell  449-8  a.3,  and  8  Ag28,  pcaic. 
is  7-27  and  the  probable  space-group  is  B21fc  (CiyJ.  The  observed 
cell  dimensions  and  the  twinning  are  such  that  the  monoclinic 
symmetry  is  easily  reconciled  with  the  previous  assignment  of 
aeanthite  to  the  orthorhombic  and  to  the  cubic  systems. 

L.  S.  T. 

Alkaline  vitrophyre  dyke,  Cape  Neddick,  Maine.  J.  C.  Half 
(A mer.  Min.,  1943,  28,  426 — 436). — A  petrographic  description  of 
an  unusual  alkaline  vitrophyre  dyke  intruding  a  mass  of  breccia 
is  given.  Chemical  analysis  [F.  A,  Go  oyer]  indicates,  its  strong 
norclmarkitic  or  solvsbergitic  affinities.  L.  S.  T, 

Genesis  ol  gram  tie  pegmatites*  N.  M.  Uspensky  (Amer.  Min., 

1943,  28,  437— 447).— The  pegmatite  veins  of  Gold  Mountain  with 

accompanying  graphic  granite  originated  by  a  pnenmatoly tic- 
hydro  thermal  transformation  of  aplite  dykes.  The  active  agents  in 
this  process  were  aq,  siliceous  alkaline  solutions  containing  a  small 
amount  of  F\  L,  S.  T. 

Bixbyite“Sitaparite~partridgeites  (a)  J.  E.  de  Villicrs.  (b)  M. 
Fleischer  (A mer.  Min.,  1943,  28,  468—469,  469).— (a)  Partridgeite 
should  be  applied  to  Mn-Fc - sesquioxides  containing  <10%  Fe203, 
sitaparite  to  those  containing  10—30%  Fe203,  and  bixbyite  to  the 
mineral  containing  >30%  Fe203. 

(b)  The  name  sitaparite  should  be  discarded.  L.  S.  X. 

Autoradiography  of  minerals,  C.  Goodman  and  G.  A.  Thompson 
(Amer.  Min.,  1943,  28,  456— 467),— Autoradiographic  studies  of 
some  common  minerals  have  been  made,  the  stray  slow  neutrons 
from  a  cyclotron  being  used  (cf.  A.,  1943,  I,  241).  The  distribution 
of  Mn,  Au,  Cu,  W,  P,  K,  Ba,  Na,  and  As  revealed  by  the  autoradio- 
graphs  (reproduced)  of  these  minerals  is  discussed,  L.  8.  T. 

Parkerite,  Ni3Bi2S2,  from  5udburys  Ontario.  Re- definition  ol  the 
species.  C.  E,  Michener  and  M.  A.  Peacock  (A mer.  Min.,  1943,  28, 
343 — 355). — Parke  rite  (I),  orthorhombic,  pob4t„  8a4,  8*50,  a0  4*02, 

b0  5*52,  cQ  5-72  a.;  probable  space-group  Pww2 — contains  one 
Na3Bi2S2  per  unit  cell.  A  chemical  analysis  [W.  Wagner]  and 
A+ray  data  are  given.  (I),  hardness  3  (B±)t  is  non-magnetic,  and  a 
good  electrical  conductor.  It  is  sol.  in  cone,  HNOa,  but  not  in  cone. 
HC1.  A  spectrographic  analysis  showed  the  presence  of  Ni,  Bi,  and 
traces  of  Cu  and  Sn,  and  the  absence  of  Fe,  Mn,  W,  Ti,  Sc,  Co,  Pd, 
Ag,  Cd,  Ir,  Pt,  Te,  As,  and  Sb.  (I)  occurs  sparingly  embedded  with 
galena,  sulphides,  arsenides,  and  tellu rides,  in  the  extremities  of  one 
of  the  ore-bodies  in  the  Sudbury  district.  It  can  be  synthesised  in 
cryst.  masses  by  fusing  the  elements  in  Ng  or  in  a  vac.  L.  S.  T. 

Mineralogy  and  genesis  ol  hydroxylapatite.  L.  Mitchell,  G.  T. 
Faust,  8.  B.  Hendricks,  and  D.  S.  Reynolds  (Amer.  Min,,  1943,  28, 
356 — 371). — A’- Ray  powder  photographs  of  Swiss  hy droxy lapa t i te 
(I)  and  of  a  new  occurrence  of  (I)  from  Cherokee  Co.,  Georgia,  are 
reproduced ;  the  patterns  are  similar  to  those  obtained  from  fiuor- 
apatite  (II)  and  synthetic  (I).  Optical  properties,  recorded  for  these 
and  other  apatites,  show  that  the  presence  of  OH  for  F  increases 
the  vals.  of  n.  p  for  (I)  and  (II)  are  practically  identical.  The 
Swiss  (I)  is  actually  a  fluor-(I),  Chemical  analyses  are  recorded  and 
discussed.  Spectroscopic  determination  of  Cu  in  4  synthetic  samples 
of  (I)  showed  a  correlation  between  intensity  of  pink  colour  and  the 
presence  of.  adventitious  Cu.  The  pink  colour  is  easily  seen  in  a 
sample  containing  0-663%  Cu.  Petrology  is  described  and  genesis 
discussed.  (I)  is  found  associated  only  with  talc  and  chlorite 
schists ;  this  indicates  that  it  is  formed  by  metamorphism  in  presence 
of  much  HaO,  and  with  simultaneous  formation  of  other  minerals 
rich  in  OH  group.  L.  S.  T. 

Electrochemical  properties  of  clay  minerals.  Differentiation  ol 
hydrogen  clays  and  bentonites  by  electrochemical  methods.— See  A., 

1944,  I,  60, 

Thermal  analysis  ol  clay  minerals  and  acid  extraction  ol  alumina 
from  clays*— See  B.,  1944, 1,  133. 
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I. — SUB-ATOMICS. 

Polarisation  of  lines  in  the  night-sky  luminescence  spectrum. 
V.  L.  Ginzburg  (CompL  rend ,  Acad,  Sci.  U.R.S.S.,  1943*  88*  237 — 
240) .—A  discussion  of  the  degree  of  polarisation  in  the  lines  A  5577 
and  0300  a.  of  O  and  the  D  lines  of  Na,  assuming  that  the  lumin¬ 
escence  is  due  to  fluorescence  and  multiple  scattering  of  the  sun's 
rays.  The  possibility  of  polarisation  in  the  aurora  spectrum  is  also 
discussed.  H.  J.  W. 

Spectrum  of  doubly  ionised  cadmium.  K.  C.  Mazumder  (Indian 
J .  Physics,  1943,  17*  229— 238).— The  spark  spectrum  of  Cd  has 
been  investigated  from  2200  to  370  a.  and  the  lines  corresponding 
with  different  stages  of  ionisation  have  been  sorted  out.  134  new 
lines  of  Cd  in  have  been  classified*  identifying  29  new  terms  with 
4d90s,  4d*5d  configurations,  Slid  7  undcsignated  terms.  Term 
vals.  have  been  calc.  The  deepest  term,  4d1Q  1SQ,  is  308*403  cm."1’ 
.  and  the  ionisation  potential  —38  v.  W.  R.  A. 

Observation  of  very  small  Stark  effects.  L.  jenckel  and  H. 
Kopfermann  (Z.  Physik *  1941*  117*  146 — 165).~—  A  beam  of  atoms  is 
illuminated  at  right  angles  from  a  source  emitting  the  resonance 
frequency  for  which  the  inverse  Stark  effect  is  to  be  examined,  and 
an  electric  field  of  >300*000  v.  per  cm.  is  applied  at  right  angles  to 
the  light  and  atom  beams.  The  absorption  in  the  “  continuum  " 
provided  by  the  emitted  line  is  observed  by  means  of  a  Fabry-Perot 
6talon.  The  Ca  150 — hPj  (A  4227  a.)  line  first  shows  measurable 
red  displacement  at  —200  lev.  per  cm.  Higher  potential  gradients 
are  required  than  those  predicted  by  theory,  e.g.,  300  kv.  per  cm. 
produces  Av  =  1*8  X  X0~2  cm.”1  L.  J.  j. 

Probable  X-ray  mass  absorption  coefficients  for  wave-lengths 
shorter  than  the  K  critical  absorption  wave-length.  J.  A,  Victoreen 
(J.  AppL  Physics,  1943,  14,  95— 102),— Graphic  analysis  of  all 
available  experimental  data  leads  to  an  expression  for  absorption 
coeffs.  p/p  =  aA*Z~(2ZjA)  -  fiX*Z*{2 Z/A)  +  aRNQ(ZlA),  valid  for  all 
elements,  where  a  =  aZ-  +  bZ  —  c  and  —  dZ2  —  eZ  +  /.  Differ¬ 
ent  vals.  of  a ,  b,  c,  d ,  e ,  and  /  are  required  for  each  side  of  the  crit. 
absorption  AA  and  for  cither  side  of  Z  —  5*  and  are  given  for  the 
short-A  side  of  the  K  crit.  absorption  AA.  Vals.  of  aZ2{2ZjA)  and 
ftZh(2ZfA),  calc,  for  all  elements,  are  tabulated.  Calc,  mass 
absorption  coeffs.  agree  well  with  published  data  as  shown  by  com¬ 
parative  tabulations  for  a  representative  range  of  elements  and  AA. 

N.  M.  B. 

L  Spectra  and  characteristic  levels  of  thallium,  (Mile.)  Y.  Cauchois 
(Compl.  rend.,  1942*  215*  413). — Vals,  of  A  and  vjlt  are  reported  for 
transitions,  in  emission  and  absorption,  from  the  Lj,  Ljj,  and  Ljji 
levels.  vjR  vals.  for  levels  from  K  to  Oy  (except  A/Vr.vn  and  Ot) 
are  derived.  A.’  J.  E.  W. 

L  Spectra  and  characteristic  levels  of  gold.  (Mile.)  Y.  Cauchois 
(Compl.  rend.,  1942*  215*  465—466), — Corresponding  data  are  reported 
for  An  (cf.  preceding  abstract),  A.  j.  E.  W. 

M  Avalanche  products/5  discharge  depressions,  and  falling  char¬ 
acteristics.  W.  Rogowski  (Z.  Physik,  1941*  117*  265 — 284). — The 
effect  of  irradiation  on  electrical  discharge  characteristics  in  H2*  N2, 
air*  A*  Ne,  Kr*  and  Xe  is  discussed,  L.  J.~  J8 

Thermionic  emission  from  an  oxide-coated  cathode,  H.  Y.  Fan 
(J.  AppL  Physics.,  1943*  14*  562— 660),— Electrons  emitted  from 
an  indirectly  heated  BaO-coated  cathode  have  a  Maxwellian  dis¬ 
tribution  corresponding  with  the  temp,  of  the  cathode  in  the  range 
582— -951°  k.  With  accelerating  voltages  up  to  2500  v.  per  cm.,  the 
current  increases  much  more  rapidly  than  is  predicted  by  Schottky’s 
theory.  Both  the  work  function  and  factor  A  vary  with  the 
physical  state  of  the  cathode.  No  decay  of  emission  with  time  is 
found.  L.  J.  J, 

Secondary  electron  emission  from  metals  in  the  low  primary  energy 
region.  (Miss)  L  Gimpel  and  (Sir)  O.  Richardson  {jProc.  Roy.  Soc.} 
1943,  A,  182,  17—47). new  method  and  apparatus  for  measuring 
secondary  electron  emission  from  non-gaseous  material  are  described. 
One  of  the  essential  features  of  the  experimental  arrangement  .is 
the  control  of  the  primary  beam  of  electrons  by  an  electrostatic 
lens  system.  The  method  is  applied  to  pure*  gas-free  Cu*  using 
primary  electrons  with  energies  as  low  as  0*35  v.  It  is  concluded 
that  for  low-energy  electrons  the  secondary  electrons  are  iust  re- 
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fleeted  electrons  and  that  the  coeff.  of  reflexion  is  independent  of 
the  energy.  No  manipulation  of  the  electrode  potentials  can  reduce 
the  mean  energy  of  electrons  from  a  thermionic  source  at  temp.  T 
below  2 IcT.  G.  D,  P. 

Electron  affinity  of  oxygen,  D.  T,  Vier  and  J.  E.  Mayer  (J.  Chem. 
Physics,  1944*  12*  28— 34).— Measurements  of  the  ratio  of  negative 
ions  to  electrons  leaving  a  hot  filament  surface  exposed  to  Oa  at 
0*1— 2  £&.  and  2030—2230°  k.  give  70-8  +  2-0  kg. -cal.  per  g.-mol.  for 
the  reaction  er  +  OgM  -> 0+a  at  0°  K.  L.  j.  J. 

Condensation  nuclei  made  visible  by  the  electron  microscope. 
F.  Linke  (Naturwiss,,  1943*  31*  230— 231).— A  magnification  of 
30,000*  obtained  with  the  electron  microscope*  makes  visible  the 
nuclei  (radius  25—100  m/*.)  responsible  for  condensation  of  HgO 
vapour.  Photographs  are  given,  and  the  structure  of  the  nuclei  is 
discussed.  A.  j,  M, 

Control  of  r  are-gas -filled  low-pressure  arcs  by  means  of  a  grid  in  the 
discharge  plasma.  E.  Leimberger  (Z.  Physik,  194.1,  117,  021— 
641).— The  anode  current  can  be  controlled  by  means  of  a  positive 
space  charge  layer  produced  by  a  grid.  At  relatively  high  pressures 
control  is  limited  by  constriction  of  the  arc.  The  dependence  of  the 
control  effect  on  a  no.  of  variables  has  been  studied.  L.  j.  j. 

Electric  spark  discharge  in  different  gases.  T,  E.  Allibone  and 
J.  M.  Meek  (J,  Sci .  Insir 1944*  21*  21 — 27). — A  survey,  with 
illustrative  data  and  curves,  of  breakdown  of  the  nearly  uniform  and 
the  diverging  field  for  const,  and  low-frequency  alternating  voltage 
and  for  impulse  voltage.  N.  M.  B. 

Mechanism  of  electrical  removal  of  gas  at  pressures  below  10“4  torr. 
H.  Schwarz  (Z.  Physik ,  1941,  117*  23 — 10). — Sudden  changes  in 
electron  current  between  0*1  and  30  ma,(  observed  in  high-vac,  hot- 
cathode  tubes  with  annular  anodes,  at  4000  v.  anode  potential*  are 
caused  by  reversal  of  the  charge  on  the  glass  wall.  The  charge  is 
independent  of  pressure  between  2  x  10"7  and  2  x  10“*3  torn,  and 
is  determined  by  the  secondary  electron  emission  yield  (S)  of  the  wall. 
The  charge  on  the  wall  is  positive  for  S  >1  and  negative  for  3  <1. 
The  electrical  conditions  can  be  reproduced  by  the  introduction  of  a 
metal  wall*  the  potential  of  which  can  be  varied.  The  change  in 
the  anode  current  from  a  higher  to  a  lower  val.  is  accompanied  by  a 
sudden  fall  in  pressure  from  IQ"4  to  10~e  torn*  caused  by  capture  of 
positive  ions  by  the  wall.  When  a  wide-meshed  wire  network  is 
used,  absorption  of  gas  is  found  only  in  the  range  +30  to  +140  v. 

L.  J.  J. 

At.  wt,  of  samarium,  O.  Honigschmid  and  F.  Hirschbold-Wittner 
(Z,  physihaL  Chem.,  1941,  As  189,  38—43). — Pure  Sms03  was 
prepared*  and  converted  into  SmCl?  by  pptg.  as  oxalate,  igniting, 
and  dissolving  in  HC1.  The  pure  SmCl3  was  titrated  against  Ag 
by  the  nephelometric  method*  and  compared  with  Ag  by  weighing 
the  pptd.  AgCl.  The  average  val.  of  the  at.  wt.  was  150*38, 

A.  J.  M. 

Scattering  of  rapid  neutrons  at  protons  and  deuterons,  M.  Ageno* 

E.  Amaldi*  D.  Bocciarelli*  and  G.  C.  Trabacchi  (Naturwiss.,  1943,  31* 

231— 232),— With  an  arrangement  of  three  proportional  counters 
in  coincidence  the  total  cross-sections  of  neutrons  of  4T*  12*5*  and 
13*5  Me.v.  are  measured  with  respect  to  C*  H,  and  D.  The  results 
agree  with  Bethe's  theory.  A.  J.  M, 

and  y-Eays  from  artificially  radioactive  7SA s.  K.  Philipp  and 

F.  Rehbein  (Naturwiss.,  1943*  31*  235— 236).— The  /9-spectrum.  of 

1 6 As  has  been  investigated  with  a  magnetic  p  spectrograph.  There 
are  3  components  with  limiting  energies  +1+0*1*  2*7±0*2,  and 
3*15  +  0*05  Me.v.  Weak  electron  lines  were  also  found  in  the  region 
of  0*3 — 0fl7  Me.v.  The  energies  of  y-radiations  obtained  from  these 
data  agree  with  experimental  results-  A.  J,  M. 

Continuous  /kray  spectrum  emitted  by  radiovanadmm,  HV, 
(Mile.)  X.  Yuasa  (Conipt,  rend.,  1942,  215,  414—416). — The  0-ray 
spectrum  of  radio -V  prepared  by  neutron  bombardment  of  V2Ofi 
in  a  cyclotron  has  been  examined  by  the  Wilson  cloud-chamber 
method.  The  spectrum  is  simple;  with  a  source  containing  24  mg. 
of  V2Ofi  per  sq.  cm.  the  upper  energy  limit  is  2*05+0*06  Me.v. ; 
the  most  probable  and  mean  energies*  respectively*  are  0*90+0-05 
and  1*1  Me.v.  y-Radiation  of  mean  energy  1*57+0*10  Me.v.  and  a 
small  no.  of  positrons  of  energy  0*15—0*97  Me.v,  are  observed. 
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The  B-  and  y-radiations  are  ascribed  to  the  reactions  g*V  ->* 5?Cr*  -> 
gCr.  A.  J.  E.  W. 

Active  strontium  and  yttrium  isotopes  obtained  in  uranium  fission. 
O.  Hahn  and  F.  S trass mann  (Naiurwtss.,  1943,  31,  249 — 250). — 
Preliminary.  Two  new  isotopes,  Sr  with  hall-life  ~2  min.t  and  its 
daughter  element  Y  of  half-life  20  min.,  have  been  detected  in  the 
product  from  active  U.  The  half-life  of  the  Y  isotope  from  7- min. 
Sr  is  11*5  ±0*5  hr.  instead  of  the  earlier  val.  9  hr.  The  half-life 
of  the  Sr  isotope,  found  by  Gotte  (ibid.,  1941,  29,  496),  is  10  hr. 
instead  of  the  earlier  val.  8*5  hi.  J.  F.  H» 

Theory  of  mesons*  K.  Nikolski  (Compt,  tend .  Acad.  Sci.  U.R.S.S.* 
1943,  38,  173—175) .-—Mathematical .  N,  M.  B. 

Production  of  eosmle-ray  mesons.  L.  J&nossy  (Physical  Rev., 
1943,  [ii],  64,  346—349). — The  cross-sections  given  (cf.  Hamilton, 
et  at.,  A.,  1944, 1,  2)  for  the  production  of  mesons  in  collisions  between 
heavy  particles  are  so  large  that  a  heavy  particle  crossing  an  at. 
nucleus  must  be  expected  to  collide  several  times  inside  the  same 
nucleus.  This  accounts  for  cloud-chamber  observations  showing 
the  production  of  several  mesons  in  one  point.  Anticoincidence 
experiments  can  be  interpreted  by  the  theory  (ibid,),  when  the  occur¬ 
rence  of  multiple  collisions  is  assumed.  N.  M.  B. 

Mesotron  temperature  coefficient.  F.  A.  Benedetto  [Physical  Rev., 
1943,  [ii],  64,  317—318;  cf.  A.,  1942,  I,  37).— Causes  of  the  dis¬ 
crepancy  between  observations  by  counter  train  and  by  ionisation 
chamber  are  discussed.  N.  M.  B. 

Applications  of  the  MImitiug  process  to  the  theory  of  the  meson 
field,  W.  Pauli  (Physical  Rev.,  1943,  [ii],  64,  332 — 344). — Mathe¬ 
matical.  The  Wentzel-Dirac  A-limiting  process  for  the  interaction 
of  an  electron  with  an  electromagnetic  field  is  applied  to  the  inter¬ 
action  of  a  heavy  particle  (nucleon)  with  the  meson  field, 

N.  M.  B. 

Stellar  model  built  in  complete  accordance  with  Bethels  formula  of 
energy-generation,  3SL  R.  Sen  and  U.  R.  Burnian  (Physical  Rev., 
1943,  [ii],  64,  317). — Bethe's  scheme  for  stars  produced  by  the  "  C 
cycle  "  requires  a  temp,  of  ~20  X  106  degrees.  A  preliminary 
investigation  to  find  what  types  of  core  with  that  central  temp., 
H*  content  36%,  He  content  0,  and  average  mol.  wt.  1,  conform  to 
Be  the ‘s  formula  is  reported.  Distinguishing  a  convective  and  an 
energy  core,  for  central  density  p  <31  g.  per  sq.  cm.  there  is  no 
convective  core,  for  p  31 — 51  g.  per  sq.  cm.  there  is  a  convective 
core,  and  for  p  ^>61  g.  per  sq.  cm,  the  model  is  entirely  convective. 
Other  characteristics  are  evaluated  and  discussed.  *  N.  M.  B, 
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Molecules  in  stellar  atmospheres,  P.  P.  Dobronravin  (Bull,  Acad . 
Sci .  UM.S.S,,  Sir.  Phys ,,  1941,  5,  91—94). — The  temp,  of  stars  and 
the  conditions  of  some  mols.  at  their  surfaces  are  deduced  from  the 
mol.  bands  in  stellar  spectra.  J.  J.  B. 

Resonance  emission  of  cadmium  hydride  hands  in  cadmium-photo- 
sensitised  reactions  of  hydro  carbons,  E.  W.  R.  Steacie  and  D.  J. 
LoRoy  (J.  Ghent.  Physics ,  1944,  12,  34— 36).— The  resonance  excit¬ 
ation  of  CdH  bands  in  mixtures  of  C3H4  or  C3He  with  Cd  vapour 
illuminated  with  A  A  3261  and  2288  a.  has  been  examined.  With 
A  2288  a,  no  resonance  emission  was  found.  With  A  3261  a.,  no 
resonance  excitation  was  found  with  CgH<5  but  CdH  bands  were 
emitted  with  CaH4,  Thus  the  primary  process  in  Cd-sensitised 
reactions  of  paraffins  is  Cd(63Pj)  +  RH  ->Cd  H  +  R.  L.  j.  J. 

Band  spectrum  of  Ns;  weak  systems  in  the  visible  region,  A.  G. 
Gaydon  {Proc.  Physical  Sac .,  1944,  56,  86— 95).— Data  are  reported 
for  the  Goldstein-Kap'lan  bands  at  A  A  4166,  4432,  and  4728,  which 
appear  readily  in  the  spectrum  produced  by  mild  excitation  with  a 
silent,  ozoniser-type  discharge,  and  with  a  Tesla  coil.  Measure¬ 
ments  support  Kaplan's  vibrational  analysis,  but  other  bands  in 
the  ultra-violet  probably  belong  to  a  different  system.  The 
rotational  structure  and  probable  type  of  electronic  transition  are 
discussed,  A  weak  new  system  observed  in  the  green  has,  pro¬ 
visionally,  o>j'  =a  896,  mif/  =  740  cmr1  The  electronic  levels  of 
Ns,  effect  of  excitation  conditions  on  the  band  systems,  and  the 
bearing  of  results  on  the  determination  of  dissociation  energy’-  are 
discussed.  N,  M.  B. 

Band  spectrum  of  HO  :  y  and  e  systems.  A.  G.  Gaydon  (Proc. 
Physical  Soc.,  1944,  66,  95— 103).— Data  are  reported  for  the 
y»  2,  and  e  bands  of  NO  excited  by  transformer  discharge  and 
silent  .  ozoniser-type  discharge.  Measurements  and  intensity  dis¬ 
tribution  show  that,  contrary  to  the  findings  of  Herzberg  (cf.  A., 
1940,  I,  191),  the  y  and  e  systems  arise  from  separate  upper  elec¬ 
tronic  states.  There  is  no  evidence  of  pro  dissociation  in  the  y  and 
e  systems.  It  is  difficult  to  reconcile  observations  with  a  heat  of 
dissociation  as  low  as  5-29  e.v.  N.  M.  B. 

Spectroscopic  study  of  the  diffuse  discharge  in  nitrogen  at  atmo¬ 
spheric  pressure*  J.  Janin  (Compt.  rend.,  1942,  215,  505 — 606). — 
The  ultra-violet  spectrum  includes  bands  of  the  second  positive 
system  of  Na,  a  few  of  the  negative  bands  of  and  the  Vegard- 


Kaplan  (A  X)  bands  of  N,.  The  forbidden  *S — 3P  line  of  N  also 
appears  at  3466*5 ±0*1  a.,  its  intensity  variation  being  parallel  to 
that  of  the  A  bands.  AA  of  eight  of  the  band-heads  of  the 

A  system  are  recorded,  and  a  v  formula  is  proposed ;  all  the 
bands  have  P  and  R  branches.  Details  of  fine  structure  are  given 
for  the  (1,  8)  and  (1,  9)  bands  (2997,  3198  a.).  A.  J.  E.  W. 

Green  phosphorescence  of  active  nitrogen.  (Mme.)  R.  Herman 
(Compt.  rend,,  1942,  215,  606— 60S).— The  phosphorescence  is 
produced  by  a  high-voltage  discharge  in  purified  N,  at  10 — 20  mm. 
pressure.  The  spectrum  contains  high  vibrational  lines  of  the  first 
positive  system  of  N2  at  high  intensity;  in  addition  to  the  levels 
vf  =  13—20  of  the  sequence  v’  —  v**  »  5,  the  sequence  v*  —  v™  —  6 
(v'  =  17—24)  is  observed.  Although  first  positive  N*  and  first 
negative  NT  bands  occur  simultaneously  in  the  spectrum,  a  com¬ 
parison  of  intensities  shows  little  similarity  to  auroral  spectra, 

A.  J.  E.  W. 

Mew  ultra-violet  hand-system  of  antimony  monoxide  (Sb0)«  A,  K. 
Sengupta  (Indian  /.  Physics,  1943,  17,  216— 222).— A  new  ultra¬ 
violet  band  system,  probably  a  ->S1I  transition,  has  been  photo¬ 
graphed  in  the  region  2916—2450  a.  in  the  emission  spectrum  of 
SbO.  The  bands  are  double-headed  and  degraded  towards  the 
violet.  The  vibrational  structure  analysis  shows  that  the  lower 
state  of  the  new  system  is  identical  with  that  of  other  SbO  systems 
already  known,  W.  R.  A. 

Ultra-violet  spectra  and  electron  configuration  of  HgF  and  related 
halide  molecules.  H.  G.  Howell  (Proc.  Roy .  Soc.,  1943,  A,  182, 
95 — 112). — The  high-frequency  ultra-violet  emission  spectrum  of 
HgF  was  photographed  and  analjged  into  two  systems,  each  due 
to  a  snr-~a2  transition  between  Hg  atom-like  levels.  Predicted 
analogies  with  the  Zn  and  Cd  halides  are  verified.  The  electron 
configuration  of  the  states  involved  is  discussed  and  an  energy-level 
diagram  is  given.  „  G.  D.  P, 

Assay  of  potassium  p-phenolsulphonate,  its  pH  range,  and  its 
ultra-violet  absorption  spectrum*  E,  E.  Sager,  M.  R.  Schooley,  and 
S,  F.  Acres  (J.  Res .  Nat .  Bur .  Stand.,  1943,  81,  197—264;  cf.  also 
C.,  1944,  Part  2). — The  purification  of  p-OH*C§HpS03K  (I)  and  its 
determination  through  the  quantity  of  Br  used  in  its  dibromination 
are  described.  The  absorption  spectrum  of  (I)  has  been  determined 
over  the  A  range  2166—3166  A.  The  main  absorption  band  has  a 
peak  at  2306  a.  but  this  is  sharply  defined  only  in  dil.  solutions. 
The  absorption  spectrum  is  changed  considerably  on  the  addition 
of  NaOH,  owing  to  the  production  of  the  bivalent  ion,  J.  W.  S. 

Ultra-violet  absorption  spectra  and  resonance  in  benzene  deriv¬ 
atives  :  sulphaxulamide,  metanilamide,  p-aminobenzoic  acid,  bens** 
enesnlphonamide,  benzoic  acid,  and  aniline,  W,  D.  Kumler  and 
L.  A,  Strait  (/.  Amer.  Ghent.  Soc.,  1943,  65,  2349— 2364) —Ultra¬ 
violet  absorption  spectra  of  sulphanilamide  (I),  metanilamide  (II), 
^-NH1CiH4'COoH  (III),  PhSOyNH^  (IV),  BzOH  (V),  and  NHaPh 
(VI)  have  been  determined  in  acidic,  basic,  HgO,  and  aq.  NaCl 
solutions.  The  spectra  are  correlated  with  the  known  resonance 
forms.  Spectra  of  (I)  and  (II)  in  acid  are  similar  to  that  of  (IV)  in 
HaQ.  The  spectrum  of  an  unsubstituted  or  alkyl-substituted 
aromatic  NH2-compound  reverts,  in  a  solution  sufficiently  acid  to 
cause  conversion  into  the  salt,  to  that  of  the  compound  in  which 
NH2  is  replaced  by  H  or  an  alkyl  group.  (I)  and  (III)  have  higher 
extinction  coeffs.  in  basic  solution  than  in  HgO  or  aq.  NaCl,  indicat¬ 
ing  a  greater  contribution  by  the  main  resonance  form  to  the  ion 
than  to  the  undissociated  mol.  The  reverse  is  true  for  (I?)  and 
(V).  Solvent  effects  in  the  spectra  of  compounds  of  the  type  of 
^-N02*C6Hi*NHa  (VII)  are  due  to  solvation  differences  and  not  to 
differences  in  dielectric  const.  Differences  in  the  spectra  of  (VII) 
in  C6H14f  dioxan,  and  HaO  are  attributed  to  differences  in  H-bond- 
ing.  The  similarity  of  the  spectra  of  (VI)  and  (II)  is  attributed  to 
the  incompatibility  of  NH?  and  SG«fNH2  resonance  in  (II),  that  due 
to  JNH*  effectively  concealing  the  resonance  of  SOa*NH». 

W.  R.  A. 

Ultra-violet  absorption  spectra  of  ethanol  lignins,— See  A.,  1944, 
II,  115. 

y  Bands  in  absorption  spectra.  G.  N,  Lewis  and  J,  Bigeleisen  (J. 
Amer.  Ghent.  Soc„  1943,  65,  2162— 2166) —When  one  of  the  equiv. 
groups  of  crystal-violet  is  replaced  by  a  different  group,  the  single 
absorption  band  becomes  resolved  into  x  and  y  bands.  The  larger 
is  the  difference  in  auxochromic  nature  of  the  new  and  old  groups, 
the  wider  is  the  separation  of  the  x  and  y  bands.  The  second  band 
in  malachite-green  is  proved  to  be  a  y  band  by  production  of 
oriented  mols.  in  a  rigid  solvent  and  by  polarised  fluorescence.  It 
is  shown  that  the  electronic  oscillations  of  two  excited  states  are 
perpendicular  to  each  other.  The  negative  fluorescent  polarisations 
in  fluorescein  and  rhodaminedE?  accord  with  Lewis  and  Calvin's 
theory.  A  new  method  of  measuring  small  degrees  of  polarisation 
is  described.  (See  also  C.,  1944,  Part  2.)  W.  R.  A. 

Second  order  x-banis  in  absorption  spectra.  G.  N.  Lewis  and  J. 
Bigeleisen  (J.  Amer.  Ghent.  Soc.,  1943,  65,  2167— 2116).—- -Additional 
second-order  %  bands  in  the  absorption  spectra  of  cyanines  and 
other  dyes  are  reported  and  discussed.  W.  R.  A. 
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A  I — ii,  MOLECULAR  STRUCTURE. 


Ultra-violet  absorption  spectra  oi  alicyolic  di-  and  tri-ketones. — 

See  A.,  1944.  II,  138. 

Absorption  spectra  and  structure  of  pyrethrins  I  and  EL  A.  E. 
Glilam  and  T.  F.  West  (J.C.S.,  1944,  49—61;  cf.  A.,  1942,  I,  31).— 
The  presence  in  pyrethrolone  enol  semicarbazone  (I)  of  conjugated, 
and  not  cumulated,  ethylenic  linkings  in  the  side-chain  is  proved 
by  absorption  max,  at  2200 — 2270  and  3085—3000  A,  in  EtOH. 

(I)  has  m.p,  255—266°,  but  e  varies  for  different  samples  (12,000 — 

17,000  and  10,600—20,300  for  the  two  bands,  respectively).  For 
the  enol  itself  (II)  (modified  prep,)  the  two  bands  overlap,  giving  a 
max,  at  2440  a.  (e  12,000).  Pyrethrolone  (III)  has  a  max.  at 
2200  a.  (e  -29,000),  (II),  (III),  and  the  Me  ether  of  (III)  are  either 

unchanged  or  converted  into  high-boiling  compounds  by  Al{OPr$)a- 
PrflOH.  R.  S.  C. 

Volatile  vegetable  matter.  XOTHL  Ultra-violet  absorption  and 
Raman  spectra  of  ionones  and  related  substances.  Y.  R.  Naves  and 
P.  Baehmann  (Helv*  Chim.  Ada ,  1944,  87.  97 — 104) —For  a  solution 
of  the  ionones  (I)  in  hexane  there  is  a  series  of  fine  bands  in  the 
ultra-violet  which  are  connected  with  the  states  of  vibration  of  the 
normal  mol.  In  a-ionone  and  methyl-a-ionone  the  R  absorption 
bands  are  continuous  with  the  K  bands.  The  frequencies  charac¬ 
teristic  of  different  double-bond  effects  and  the  displacements  which 
cause  coupling  can  be  determined  by  comparison  of  the  Raman 
spectra  of  (I)  with  those  of  the  dihydroionols.  Secondary  effects  in 
the  spectra  are  mostly  explicable  by  conjugation.  J.  O’M.  B. 

Fluorescence  and  absorption  spectra  of  naphthalene  and  its  deriv¬ 
atives  at  low  temperatures.  A.  F.  Prichotko  and  K,  G.  Schabaldas 
[Bull.  Acad .  Sci.  U.R.S.S.,  Sir .  Pliys 1941,  5,  120— 125).— The 
absorption  and  fluorescence  spectra  of  C10Hg  and  the  fluorescence 
spectra  of  2~C10H«Me,  2  ;  6-C10H5Mea,  a-  and  0-CloH7OH,  a-  and 
/3-C10H7#NHa,  and  di  naphthyl  are  determined  at  20*4°  K.  Several 
new  electron  transitions  are  reported.  J.  J.  R. 

Fluorescence  of  anthracene  in  the  presence  of  naphthacene.  5.  C. 

Ganguly  ( Proc .  Indian  Assoc,  Cult .  Set.,  1943,  86,  7) .—Fluorescence 
of  naphthacene  (I)  has  been  studied  in  solid  solution  with  anthracene 

(II)  and  chrysene,  also  in  EtOH' and  in  an  EtOH  solution  of  (II). 

In  solid  solution  the  excited  fluorescence  bands  of  (I)  are  shifted 
slightly,  depending  on  the  solvent.  Comparison  of  the  fluores¬ 
cence  of  mixed  EtOH  solutions  of  (I)  and  (II)  with  solutions  con¬ 
taining  only  (I)  or  (II)  shows  that  the  fluorescence  of  one  com¬ 
ponent  is  not  affected  by  the  presence  of  the  other.  Absorption 
spectra  of  the  solutions  confirm  this  result,  W.  R.  A. 

Raman  spectra  of  solutions  of  silver  perchlorate  in  toluene  and  in 
water*  M.  J.  Murray  and  F.  F.  Cleveland  (J.  Amer.  Chem.XSoc., 
1043,  65,  2110—2112). — A  band  at  167  cm.”1  in  the  Raman  spectrum 
of  a  cone,  solution  of  AgCl04  in  PhMe,  which  has  no  counterpart 
in  aq.  Ag€104,  but  appears  in  aq.  Hg(€104)2,  is  thought  to  arise 
from  a  covalent  linking  of  the  .metal  and  CIO*.  W.  R.  A. 

Raman  effect.  CXXVHI.  Oxalic  acid.  L,  Kahovec,  K.  W,  F. 
Kohlrausch,  and  J,  Wagner,  CXXJX  Nitrogen  compounds, 
XIX*  Amides  of  dicarboxylic  acids  and  related  compounds*  L. 
Kahovec  and  J.  Wagner.  CX1GL  Nitrogen  compounds*  XX. 
Tetranitromethane.  K.  W.  F,  Kohlrausch  and  H,  Wittek  ( Z . 
physikah  Chem 1941,  B.  49,  145—156.  160—162,  103—189).— 
CXXVHI.  The  Raman  spectra  of  anfayd,  cryst.  o-  and  /FHgCj04 
are  obtained.  They  differ  markedly  between  themselves  and  also 
differ  from  that  of  HaCa04,2Ha0.  j3~HaC204  gives  four  lines  at 
2000—3100  a.,  and  the  a-form  two  at  3100  and  3200  a.,  ascribed  to 
O-H-O  bridges.  No  satisfactory  explanation  of  the  observed 
vibrational  spectra  can  be  obtained  by  discussion  of  the  results  of 
•X-ray,  Raman,  and  infra-red  spectra. 

CXXIX.  The  Raman  spectra  of  cryst.  (C08NH2)2  (I), 
CHt(CONHa)a,  (CHj'CO-NH,),.  NHa-CO-CO,H  (II),  NHaCOCO,Me. 
NHa*CO»C02Et,  (CHa*CO)sO,  (CHa*CO)aNH,  allantoin,  and 
(CO*NH)aCO  are  obtained.  The  S(NHa)  and  p(NH,)  frequencies 
and  the  similarity  of  the  spectra  of  (I)  and  (II)  to  those  of 
and  Nj04  are  briefly  discussed. 

CXXX.  The  Raman  spectra  of  C(NOt)4  as  solid,  liquid,  and 
dissolved  in  CCi4  are  obtained.  The  results  confirm  those  of  Medard 
{A,,  1930,  684).  The  results  of  polarisation  measurements  are  best 
explained  by  a  structure  with  symmetry  S4u.  J.  F.  H. 

Rectifying  property  of  carborundum*  J.  T.  Kendall  (Free. 
Physical  Soc.,  1944,  68,  123— 129)*— A  technique  is  described  for 
obtaining  non-rectifying  C-carborundum  contacts.  Current- 
voltage  curves  for  single  rectifying  contacts  show  that  (I)  green, 
and  (II)  blue  or  black  carborundum  are  essentially  different  types  of 
semi-conductor ;  in  (I)  rectification  takes  place  so  that  easy  electron 
flow  is  from  semi-conductor  to  metal,  and  in  (II)  rectification  is  in 
the  opposite  direction.  Experiments  show  that  all  rectification 
takes  place  at, the  contact  surface  and  that  vol.  rectification  {if  any) 
is  a  second-order  effect.  N.  M.  B. 

Dielectric  constant  of  ionised  air  in  a  discharge  tube  in  the  range  of 
wave-lengths  80—1500  cm.  N.  Alam  and  S.  R.  Khastgir  (Indian 
J .  Physics,  1943,  17,  204— 215).— The  effective  dielectric  const., 
c,  of  the  ionised  air  in  a  discharge  tube  has  been  determined,  using 


the  Lecher-wire  method,  for  AA  80 — 1600  cm.  Three  distinct  min. 
were  observed  at  175,  310,  and  370  cm,,  corresponding  with  weak 
oscillations,  of  A  169,  310,  and  302  cm.,  produced  within  the  tube 
under  the  conditions  of  measurement.  W.  R.  A. 

Hydrogen  cyanide.  XTTL  Dielectric  constant  of  anhydrous 
hydrogen  cyanide.  G.  E.  Coates  and  J.  E.  Coates  (J.C.S. ,  1944, 
77 — 81). — The  dielectric  const,  (e)  of  anhyd,  HCN  can  be  repre¬ 
sented  by  log  e  2-199  —  0*0079^  +  6  X  10~*0a  for  0  — 13-3°  (f.p.) 
to  18°,  and  by  log  e  =  2-1889  -  0*000330  for  <9  18—25-7°  (b.p.). 
The  high  vals.  of  e  and  temp,  coeff.  are  interpreted  in  terms  of 
linear  polymerisation  and  the  existence  of  mol.  units  with  large 
dipole  moments.  C.  R.  H. 

Scattering  of  light  by  small  drops  of  water*  R.  Ruedy  ( Canad .  J. 

*  Res.,  1943,  21,  A,  99— 109).— When  small  drops  increase  in  size  to 
2 r  =  0-26 A,  they  scatter  light  according  to  Rayleigh's  law,  but  for 
2r  a  O-26—0-6 A  the  intensity  of  light  scattered  towards  the  source 
decreases  almost  to  zero,  the  change  being  most  marked^for  2r  — 
Q*25— 0*376A»  The  sharp  increase,  oc  r9,  of  scattered  light  with 
increase  in  size  continues  in  the  main  direction  of  radiation  by  the 
particle.  As  scattering  deviates  from  Rayleigh's  law,  colours  other 
than  blue  appear  strongly;  the  dispersion  of  the  colours  increases 
with  increasing  particle  size  until  mainly  red  light  remains. 

N.  M.  B. 

Rotation  dispersion  of  some  a«hydroxy-acids*  Configuration  of 
a-hydroxy-aeids*  P.  Szarvas  (Z.  physikal.  Ghent.,  1941,  A,  188, 
236— 246).— The  rotatory  dispersions  of  (+) -lactic  (I),  {  — )-a-hydr- 
oxy butyric  (II),  (—) -malic,  and  (+) -tartaric  adds  in  the  visible 
and  near  ultra-violet  regions  have  been  determined.  The  results 
indicate  that  (id  has  the  f- configuration  similar  to  (I).  The 
contrary  observation  of  Levene  and  Haller  (A„  1927,  1053)  is 
attributable  to  the  presence  of  BaCh.  J.  W.  S. 

Possibility  of  determining  experimentally  the  coefficient  of  damping 
of  elastio  waves  of  the  Debye  spectrum  from  observations  on  the  fine 
straotnre  of  lines  of  Rayleigh  scattering*  V.  V.  Vladimirski  (Compt. 
rend.  Acad .  Sci.  U.R.S.S.,  1943,  38,  201— 202).— Determination  of 
coeff.  of  damping  may  be  possible  from  investigation  of  the  fine 
structure  in  a  non- uniformly  heated  body.  F.  R.  G. 

Interferometric  studies  of  light  scattering  in  binary  liquid  mixtures* 

L  K.  S.  Bai  (Proc.  Indian  Acad .  Sci.,  1943,  18,  A,  210— 2 17). —The 
light  scattered  by  HaO  and  a  series  of  org.  liquids  when  illuminated 
with  the  A  4810  a.  line  of  Zn  is  found  to  have  Brillouin  components. 
These  are  present  also  in  the  scattered  light  from  ordinary  mixtures, 
e.g.,  EtOH-H20  and  C6H6-n-C.H16,  but  are  absent  in  that  from  the 
crit. -composition  mixtures  of  MeOH  and  »-C8H,4  and  of  Pr$COsH  (I) 
and  HaO  at  the  crit.  solution  temp.  (~20°),  and  at  temp,  up  to 
40°  for  MeOH~«-C6H14.  For  (I)-H20  the  components  appear 
weakly  at  90°.  It  is  concluded  that  the  mixtures  remain  as  emulsoids 
over  a  range  of  temp,  above  20°,  the  mol.  aggregates  being  of  a  size 
comparable  with  A.  H.  J.  W. 

Diffuse  reflexion  of  light  by  a  foggy  medium*  V.  A.  Ambarzumian 
(Compt.  rend .  Acad,  Sci .  U.R.S.S.,  1943,  38,  229— 232).— The 
scattering  power  of  a  medium  of  infinite  thickness  with,  a  plane 
boundary  is  unaltered  by  the  addition  of  a  further  thin  layer.  Hence 
an  integral  equation,  the  solution  of  which  determines  the  scattered 
intensity  in  any  direction  outside  the  boundary,  is  deduced.  The 
method  is  also  applicable  to  a  finite  slab.  Solutions  of  the  equations 
are  not  given.  '  H.  J,  W. 

Distribution  of  light  intensity  within  a  scattering  medium.  R.  R* 

Newton  (J.  AppL  Physics ,  1943,  14,  481— 488).— An  integral- 
differential  equation  is  derived  for  intensity  as  a  function  of  position 
and  direction.  L.  J.  J. 

Doppler  effect  in  a  refractive  medium*  I.  M.  Frank  (J.  Physics 
U.S.S.R.,  1943,  7,  49— 67).— Theoretical.  A.  J.  M. 

Valency  states  of  sulphur*  E,  N.  Gurjanova  {/.  Phys .  Chem .  Russ., 
1943,  17,  06— 74).— The  energies  of  various  possible  structures  of 
SOa,  SOs,  SOCla,  and  SOaCla  are  calc.  The  most  probable  structures 

are  OISO  ^  0*S:0,  C^S-O  ^  Cl-SCKO,  0:5(0)*  and  Cl2S(;0)r 
Other  chemical  evidence  confirms  the  presence  of  a  tervalent  S’  ion 
in  “  quadrivalent/*  and  of  a  quadrivalent  S”  ion  in  ff  sexavalent  ”  S. 

J.  J.  B. 

Co-ordination  and  valency*  A.  A.  Blanchard  (J.  Chem.  Educ., 
1943,  20,  464—400).  L.  S.  T. 

Stereochemistry  of  co-ordination  number  eight*  Isomerides  for 
the  trigonal  prism  with  symmetry  CZ.  L .  E.  Marchi  (J.  Amer .  Chem. 
Sac.,  1943,  65,  2267—2268). — The"  trigonal  prism  with  two  extra 
bonds  along  the  normals  to  two  of  the  rectangular  faces  and  with 
symmetry  CJ  is  discussed  in  respect  of  compounds  showing  co¬ 
ordination  no.  8,  and  the  isomerides  for  mono-  and  bi-dentate 
groups  are  listed.  The  nos.  of  isomerides  for  class  4  A  A  of  the 
trigonal  prism  and  the  dodecahedron  are  identical.  Conclusions 
regarding  the  structure  of  the  £U(Cj04)  J""  ion  {cf.  A.,  1943,  I,  194) 
must  be  altered  to  include  the  prism*  W.  R.  A. 

Electrical  energy  of  two  cylindrical  charged  particles*  G.  P.  Dube 
(Indian  /.  Physics,  1943, 17,  189—192).-—' Using  the  approx*  Debye- 
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Huckel  theory  the  electrical  energy  of  two  cylindrical  particles  has 
been  worked  out.  The  energy  is  min.  for  a  certain  val.  of  inter¬ 
particle  distance  and  tills  may  be  important  in  explaining  thixo¬ 
tropic  properties.  W,  R.  A. 

Statistical  mechanics  of  liquids,  and  the  gas  of  hard  elastic  spheres. 

O.  K.  Rice  {J.  Chem.  Physics,  1944,  12,  1 — 18). — General  principles 
arc  formulated  for  a  model  of  the  liquid  state.  A  gas  of  hard 
elastic  spheres  has  a  "  communal  entropy  "  3 R  per  mol.,  fully  excited 
in  each  direction  of  space,  arising  from  sharing  of  the  available, 
space  by  all  the  atoms.  The  geometry,  equation  of  state,  and 
partition  function  for  an  assemblage  of  hard  elastic  spheres  arc  con¬ 
sidered,  and  a  partition  function  for  a  monat.  liquid  is  derived, 
consisting  of  terms  representing  vibrational  motion  In  terms  of  the 
Debye  characteristic  temp,  of  the  solid,  and  a  translational  term. 
Each  term  contributes  to  the  communal  entropy.  3u  J,  j. 

Surface  tensions  and  parachors  of  methyl-  and  ethyl-amines.  E. 
Swift,  jun.  and  C.  R.  Calkins  {/.  Amer.  Chem .  See.,  1943,  65,  2415 — 
2417). — Vais,  of  y,  accurate  to  0-5%,  are  given  for  mono-,  di-,  and 
tri -methyl-  and  -ethyl-amines  at  15°,  25°,  and  35°.  Parachors 
show  no  structural  abnormalities  in  the  liquid  state.  W.  R.  A. 


Ill*— CRYSTAL  STRUCTURE* 


Chemistry  of  oriented  growth  of  crystals  of  organic  compounds, 
13.  Significance  of  the  hydrogen  bond  for  production  of  oriented 
growth  of  organic  compounds.  J.  Willems  (Naturwiss.,  1943,  31, 
232 — 233). — A  no.  of  cases  of  oriented  growth  of  crystals  seem  to 
depend  on  the  existence  of  a  H  bond  between  the  O  of  the  sub¬ 
stance  and  that  of  the  material  on  which  the  crystal  is  grown. 
Thus,  1:2:  4-CsH3(OH)3,  p~ CflH4(NOH)s,  and  2  :  5- 
C 8 H 3 €  1 2 * € ( OH } t N  •  O II  on  the  (100)  face  of  calcite  and  related 
carbonates,  a-qumol,  and  £-NH3’C6H4‘C02H  on  the  (010)  face  of 
gypsum,  and  (CH2CG2H)2  on  talc,  show  the  effect.  C6Cl*OH  (I) 
grows  from  CSH6  solution  in  needle-shaped  crystals  on  the  (100) 
face  of  CsCl,  NaCl,  KC1,  KRr,  RbBr,  and  NH4C1,  oriented  either 
parallel  to  the  edges  or  along  the  diagonals  of  the  face.  C#Br 5OH 
grows  similarly  on  NaCl  and  KC1.  A  linking  of  the  two  lattices  by 
a  H  bond  between  the  O  of  the  phenol  and  the  Cl  of  the  halide  is 
to  be  expected ;  it  can  only  be  weak.  C8Cla  does  not  orient  itself 
in  the  same  way  on  NaCl  although  formally  similar  to  (I);  this 
indicates  that  the  H  atom  is  responsible  for  the  orientation.  Orient¬ 
ation  of  the  (I)  lattice  has  also  been  obtained  on  carbonates  of  the 
calcite  series,  NaNOs,  KC103,  gypsum,  anhydrite,  Sb2S3,  various 
micas  (e.g.,  muscovite  and  phlogopitc),  chlorites  (e.g.,  penninc), 
sulphanilamide,  sulphanilic  acid,  and  sucrose.  A.  J.  M. 

AGRay  patterns  of  hydrated  calcium  silicates,  H.  F.  McMurdie 
and  E.  P.  Flint  (/.  Res.  Nat.  Bur .  Stand.,  1943,  31!  225—228 ; 
cf.  A.,  1939,  I,  154), — X-Ray  diffraction  data  for  powder  samples 
of  seven  natural  and  eight  synthetic  hydrated  Ca  silicates  axe 
recorded.  j.  w.  S. 

Crystal  structure  of  boron  carbide.  H,  K.  Clark  and  j,  L.  Hoard 
(/*  Amer.  Chem .  Soc.t  1943,  65,  2115—— 2119). — AT- Ray  investigation 
of  B  carbide  confirms  the  data  of  Shdanov  and  Sevas tianov 
(A.,  1943,  I,  82)  and  yields  for  the  rhombohedral  lattice  consts.  a 
5*19  A.,  a  66°  IS',  space- group  £>£* — R$mt  3  B4C  mols.  per  unit 
cell.  Corresponding  hexagonal  lattice  consts.  are  a  5*60,  c  12*12  a., 
9  ^mols,  per  unit  cell.  Structural  units  are  a  linear  chain  of  3  C 
with  12  B  arranged  at  the  vertices  of  a  nearly  regular  icosahedron 
and  distributed  formally  in^  an  approx.  NaCl  structure.  Each  B 
has  6-fold  co-ordination  and  is  approx,  at  the  centre  of  a  pentagonal 
pyramid.  Each  B  is  bonded  to  5  others  in  the  same  icosahedral 
group  and  also  to  either  a  C  in  2c  (B  in  6/*,)  or  a  B  in  6Aa  in  an 
adjacent  icosahedron  (B  in  0fta).  There  is,  therefore,  a  continuous 
three-dimensional  network  of  B  throughout  the  crystal,  which 
accounts  for  the  great  hardness  and  electrical  conductivity  of  B4C. 
The  apparent  existence  of  room  in  the  structure  for  more  atoms 
explains  why  commercial  B4C,  having  a  B/C  ratio  >4,  is  a  solid 
solution, 


X-Ray  pattern  of  boron  carbide*  N.  G.  Sevastianov  {Zavod.  Lab., 
1939,  8,  1317—1318),— -  In  the^  system  B— C  only  one  carbide,  B4C,  is 
formed.  The  spacing  3*39  a.  is  due  to  contamination  by  graphite. 


JIB 

Crystal  chemical  studies  of  the  alums.  ¥.  Gallium  alums 

H.  P,  Klug  and  G.  L,  Kieffer  (J.  Amer.  Chem.  Soc.,  1943,  65,  2071— 
"072) .  Lattice  consts.  and  vals.  of  p  from  AT-ray  data  have  beer 
determined  at  25°  for  MiGa(S01)1>12H,0  (M»  =  NH4,  K,  Rb,  Cs 
Tl).  The  Cs  and  T1  alums  have  the  jS  structure;  the  others  havt 
the  a  structure. 


Crystal  structure  of  LaAlle  G,  E.  R.  Schulze  (Z.  KrisL ,  1942,  104, 
257-260).— La Al,  is  a  typical  cubic  Laves  phase  having  the  MgQu, 
(C  15)  structure;  a  8*115  a.;  p  4*76.  Intensities  in  the  powder 
A  -radiogram  are  tabulated.  A.  J.  E.  W. 

.  Co-ordination  of  starch  in  the  starch-iodine  complex.  IV.  A'-Eay 
diffraction  of  butanol-precipitated  amylose.  R.  E.  Rundle  and  F,  C. 
Edwards  (/.  Amer.  Chem.  Soc.,  1943,  65,  2200— 2203).— Diffraction 


patterns  from  wet  and  dried  BuOH-pptd.  amylose  confirm  the 
helical  starch  chain  with  a  helix  diameter  of  ~I3*7  a.,  a  length 
per  turn  of  ~8  a.,  and  6  glucose  residues  per  turn.  The  helices 
approximate  to  a  close-packed  arrangement  in  both  wet  and  dried 
ppts.,  with  alternate  helices  directed  in  opposite  directions  and  the 
probable  space-group  D4— P212121.  Spatial  relations  between  the 
starch-I  complex  (I)  and  dried  BuOH  ppt.  confirm  that  the  I  in  (I) 
occupies  the  interior  of  the  helix.  It  is  suggested  that  BuOH  in 
the  BuQH-pptd.  amylose  also  occupies  the  interior  of  the  helix. 
The  cell  previously  reported  for  (I)  (A*,  1944,  I,  5)  must  be  a  pseudo¬ 
cell  with  only  pseudo-hexagonal  symmetry.  W.  R.  A. 

X-Ray  fibre  pattern  from  amylose  with  a  glycerol  plasticiser* 
R.  E.  Rundle  and  L.  W,  Daasch  (J.  Amer,  Chem .  Soc.,  1943,  65, 
2261 — 2262).— The  fibre  spacing  in  an  amylose  with  a  glycerol 
plasticiser  is  7-5  a.,  compared  with  10*6  a.  for  ”  B  ”  starch.  This 
indicates  a  flexibility  of  the  starch  chain  not  found  in  the  cellulose 
chain.  The  ascertained  spacing  suggests  that  the  chains  are 
extended  linearly,  but  they  must  be  folded  to  account  for  the 
spacing.  W,  R.  A. 

Molecular  structure  of  fibres  made  from  native  egg-albumin* 
K.  J.  Palmer  and  J.  A.  Galvin  (/,  Amer.  Chem.  Soc.,  1943,  65,  2187— 
2190).— Fibres  were  made  from  native  egg-albumin  by  complex 
formation  with  detergent  and  drawing  under  steam.  They  arc 
composed  of  parallel  bundles  of  polypeptide  chains,  having  a 
^-keratin  structure,  running  parallel  to  the  fibre  axis.  The  tensile 
strength  depends  on  the  degree  of  mol.  orientation  and  can  be  as 
high  as  38,000  lb.  per  sq.  in.  W.  R.  A. 

Electron  beam  interferences  from  molten  alloys*  R.  Glocker  and 
H.  Richter  (Naturwiss.,  1943,  31,  236).— Liquid  binary  alloys  give 
two  types  of  electron  interference  pattern  :  (a)  superposition  of  the 
interference  systems  of  the  two  components  (im miscibility  in  the 
liquid  state),  and  (6)  occurrence  of  a  new  interference  pattern  (due 
to  miscibility).  In  the  case  of  Sn-Bi  the  curve  of  electron  density 
for  the  strongest  innermost  interferences  against  at.  concn.  of  Bi 
is  linear.  Vegard's  additive  rule  for  mixed-crystal  formation  in 
the  solid  state  can  therefore  also  be  applied  to  the  liquid  state. 
The  equilibrium  diagram  for  this  system  in  the  solid  state  does  not 
show  continuous  mixed-crystal  formation,  such  as  is  indicated  for 
the  liquid  state  by  the  density-concn.  curve.  A.  j.  M. 

Variations  with  temperature  of  optical  properties  of  coniine  hydro- 
chloride  crystals.  J.  J  affray  ( Comp  l .  rend.,  1942,  215,  489—491 ; 
cf.  A.,  1942,  I,  231). — Data  are  recorded  for  the  temp,  variation 
(0 — 50°)  of  the  A  at  which  the  crystals  become  uniaxial,  and  for  the 
A  and  temp,  variations  of  the  birefringence  of  plates  cut  parallel  to 
gl,  and  of  the  external  angle  between  the  optic  axes. 

A.  J.  E.  W. 

Retrograde  transformation*  IIL  A.  Smits  (Z.  physikal.  Chem., 
1941,  B,  49,  126— 130).— In  the  retrograde  transformation  tetra¬ 
gonal-cubic  observed  with  ND4Br,  increase  of  pressure  decreases 
the  temp,  range  of  existence  of  the  tetragonal  modification.  The 
possible  forms  of  the  pseudobinary  (T,  x)  diagram  and  the  corre¬ 
sponding  unary  (p,  T)  diagram  are  discussed  theoretically.  Two 
cases  are  outlined,  in  which  the  region  of  coexistence  of  the  two 
phases  is  either  open  or  closed  by  a  crit.  max,  (Cf.  A,,  1942,  I, 
139.)  J-  F.  H. 

Thermal  analysis  In  the  heated  microscope,  HI,  Polymorphic 
and  isomorphic  phenomena  with  j“trinitrobeiizeiies  picric  acid,  and 
2  : 4  :  6- trinitrotoluene.  A.  Kofier  (Z.  physikal .  Chem.,  1941,  A, 
188,  201—228).— Besides  the  stable  form  (m.p.  123*5°),  s-C8H3(N02)3 
(D  exists  in  unstable  enantiomorphic  modifications  of  m.p,  106° 
and  110s,  with  transition  point  85°.  Picric  acid  (II)  occurs  in 
stable  (m.p.  122°)  and  unstable  (m.p.  75°)  forms  isomorphous  with 
the  forms  of  (I)  of  m.p.  110°  and  123*5°,  respectively,  1:2:4:  0- 
CBHaMe(NCy3  (III)  occurs  in  one  form  only.  (I)  shows  complete 
miscibility  with  (II),  but  in  the  systems  of  (III)  with  (I)  or  (II) 
there  are  several  crystal lographically  distinct  mixed  crystal  series, 

J.  W.  S. 

IV. — PHYSICAL  PROPERTIES  OF  SUBSTANCES. 

Magnetic  studies  on  permanganates.  A.  Mookherjee  ( Proc . 
Indian  Assoc .  Cult.  Sci 1943,  26,  8—9). — Consideration  of  the 
effect  of  the  electric  field  surrounding  the  MnO/  ion  in  KMn04  and 
BajMnOJ,  shows  that  the  paramagnetism  of  these  compounds 
arises  from  the  high-frequency  portion  of  the  orbital  moment. 
Comparison  with  KaFe(CN)0  and  the  small  anisotropy  (0*07)  support 
this  view.  W.  R.  A. 

Magnetic  properties  of  iron  included  in  active  charcoals.  C. 

Courty  (Compt.  rend.,  1942p  215,  461—463;  cf.  A,,  1938,  I,  321), — 
Data  are  recorded  for  x  (—0*157  to  +5*087)  and  the  Fea03  content 
(0*0021 — 0*0152%)  of  four  activated  and  one  unactivated  coconut 
shell  charcoals.  The  contained  Fe203  has  an  effective  x  vah  of 
~  + 15,000  X  10”fi  (pure  FeaOs,  +68,000  X  10~6).  A.  J.  E.  W. 

Magnetic  susceptibility  of  iron  tetraearbonyl.  H,  G.  Cutforth  and 
P.  W.  Sehvood  (J.  Amer.  Chem .  Soc.,  1943,  65,  2414—2415),— 
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The  magnetic  susceptibility,  x>  Fe3(CO)12  (I),  at  room  temp., 
when  corr.  for  ferromagnetic  impurity,  is  —0*07  X  10”*.  On  keep¬ 
ing  in  the  dark  (I)  undergoes  a  slow  change,  and  x  increases. 

W.  K.  A. 

Complex  ions.  VI.  Magnetic  moments  of  ferric  complex  ions. 

B.  Werbel,  V.  H.  Dibeler,  and  W.  C.  Vosburgh  (/.  Amer.  Chem. 
Soc.,  1943,  65,  2329 — 2334). — The  magnetic  moment,  pi,  of  Fe111 
lias  been  determined  in  aq.  Fe(C104)3  containing  various  complex¬ 
forming  anions.  When  [HC104]  is  >0*1m.,  pi  =  6*93±0*01,  which 
agrees  well  with  the  theoretical  spin  moment,  pi  =  5*92,  Low 
vals.  of  pi,  observed  when  [HCIOJ  is  <0Tm.,  are  attributed  to  the 
presence  of  [PeOH]‘\  pi  remains  unchanged  when  C304",  8-hydroxy- 
quinoline-5-sulplionate,  Cl',  CN5'\  and  dichloroacetate  complexes 
are  formed,  pi  has  lower  vals.  in  OAc',  chloroacetate,  HPO/', 
lactate,  tartrate,  citrate,  and  aminoacetate  complexes. 
Variation  of  pi  in  the  latter  group  with  concn.  of  excess  anion  and 
pH  indicates  the  existence  of  >  one  complex,  W.  R.  A. 


Magnetic  susceptibility  of  cobaltons  complexes  and  their  constitution, 
P.  Ray  and  S.  P.  Ghosh  (J.  Indian  Chem .  Soc 1943,  20,  323 — 328). — 
The  magnetic  moments  of  the  central  Co  atoms  in  diaquo-Coir- 
ethy!enediamine&riacetylacetonc,Con-ethy!enediguanidium  sulphate, 
-diguanidinium  sulphate  and  hydroxide  show  that  these  complexes 
are  of  the  penetration  type.  The  average  moment  is  2*66  Bohr 
magnetons,  which  is  slightly  <  that  calc,  on  the  supposition  that  the 
orbital  moments  are  not  quenched  but  are  free  to  orient  independ¬ 
ently.  The  discrepancy  suggests  that  the  quenching  is  incomplete. 

C.  R.  H. 

Magnetic  measurements  on  catalytically  aetive  substances —See 
A.,  1944,  I,  109. 


Effect  of  torsions!  vibrations  on'  the  Barkhausen  effect,  K.  M. 

Koch  ( Nalurtmss .,  1943,  31,  233— 234),— If  a  stretched  Fe  wire, 
magnetised  longitudinally,  is  twisted,  the  longitudinal  component 
of  the  magnetisation  decreases.  This  can  be  demonstrated  by 
surrounding  the  wire  with  a  coil,  amplifying  the  induced  current, 
and  passing  it  into  a  loud-speaker.  A  note  of  the  frequency  of  the 
torsional  vibration  is  heard.  If  the  magnetisation  is  changed  during 
the  vibration,  the  frequency  of  the  note  is  doubled  while  the  mag¬ 
netisation  is  changing,  but  reverts  to  thfe  original  when  it  becomes 
const.  If  the  wire  is  not  vibrating  and  the  magnetisation  is  altered, 
the  normal  Barkhausen  noise  is  heard.  If  the  wire  is  now  slowly 
set  into  torsional  vibration,  the  Barkhausen  effect  gives  place  to  a 
note  of  double  the  vibrational  frequency.  The  effect  is  well  shown 
by  means  of  an  oscillograph.  A.  j.  M. 

Specific  heats  at  low  temperatures  of  hydrates  of  magnesium 
chloride.  K.  K.  Kelley  and  G.  E.  Moore  (J.  Amer ,  Chem.  Soc., 
1943,  65,  2340 — 2342) . — Sp.  heat  measurements  on  the  mono-, 
di-,  tetra-,  and  hexa-hydrates  of  MgCla  at  52—298°  k.  are  recorded. 
An  anomaly  is  found  for  the  hexahydrate  with  a  peak  at  136*7°  k. 
Calc,  entropies  at  298*16°  k.  are  32*8±0*5,  43*0 ±0*5,  63*1  ±0*7, 
and  87*5  ±1*0  g.-cal.  per  degree  per  g.-moi.  Free  energies  of  form¬ 
ation  of  the  hydrates  from  the  elements  and  from  anhyd.  Mg  CL 
and  liquid  HgO  are  listed,  W.  R.  A. 

Specific  gravity  of  butadiene.  M.  R.  Dean  and  T.  W,  Legatski 
(Ind.  Eng .  Chem.  \AnaL],  1944,  16,  7—8). — The  d  of  99*6  mol.~% 
(CH3*CH)2  over  the  range  0—140°  f.  is  recorded;  the  val.  of  d 
(60°/60°  F.)  is  0*6274±0*0001o.  j.  D,  R. 

Viscosity  and  structure  of  pure  hydrocarbons.  H.  A.  Kierstead 
and  J.  Turkevich  (J.  Chem.  Physics,  1944,  12,  24 — 27).— The  fluidity 
of  hydrocarbons  can  be  satisfactorily  represented  by  the  expression 
AzrZfkT.  Vals.  of  the  const s.  A  and  E  are  given  for  n -paraffins 
{C6— C12,  C14,  C14f  ClB»  and  C32)  and  17  aromatic  and  branched - 
chain  hydrocarbons.  The  effect  of  structure  on  the  vals.  of  these 
consts,  is  discussed,  L.  J.  J. 

Equation  of  diffusion  in  a  turbulent  medium.  W.  G.  L.  Sutton 
(Proc.  Roy.  Soc.,  1943,  A,  182,  48 — 75).-— A  mathematical  investig¬ 
ation  of  the  two-dimensional  form  of  the  equation  of  diffusion  is 
presented.  .  The  results  are  applied  to  the  theory7  of  evaporation 
into  a  turbulent  medium.  G.  D.  P. 

Evaporation  from  a  plane,  free-liquid  surface  into  a  turbulent  air 
stream.  F.  Pasquill  ( Proc .  Roy .  Soc,,  1943,  A,  182,  75—95).— 
Experimental  investigation  of  the  rate  of  evaporation  from  a  plain 
liquid  surface  into  a  tangential  air  stream  demonstrates  the  import¬ 
ance  of  the  type  of  boundary  layer  flow.  In  the  case  of  turbulence 
the  results  are  in  agreement  with  a  theory  due  to  Sutton  (cf.  B,, 
1935,  1),  a  generalisation  of  which  is  developed.  Applied  to  the 
analogous  process  of  the  turbulent  diffusion  of  heat  in  the  boundary 
layer,  substantial  verification  of  the  theory  is  obtained, 

G.  D.  P. 


V.— SOLUTIONS,  DISPERSIONS,  AND  MIXTURES. 

Growth  of  crystals  from  solution.  E.  Hofer  (Z.  physikal.  Chem., 
1941,  A,  188,  266— 271).— Theoretical.  Assuming  that  the  effective¬ 
ness  of  foreign  nuclei  in  causing  crystallisation  depends  on  the 
collecting  action  of  the  surface  of  the  heterogeneous  particles,  the 


crystal  size  should  be  oc  the  square  of  the  concn.,  in  agreement 
with  the  author's  experimental  results  (A.,  1939,  I,  252).  A  crystal 
of  great  solubility  will  take  up  more  from  the  mother  solution  than 
one  of  small  solubility.  The  assumption  on  which  these  deductions 
are  made,  that  the  concn.  gradient  in  the  neighbourhood  of  the 
crystal  is  uniform,  is  strictly  valid  only  in  the  special  case  of  the 
salt  in  solvents  of  nearly  the  same  physical  properties.  The  results 
and  deductions  support  the  concept  that  it  is  the  excess  %  surface 
concn.  which  is  effective  in  causing  crystallisation.  j.  O'M.-R. 

Diffusion  thermo -effect.  L.  Waldmann  (Naiurwiss.,  1943,  81, 
204) —Mathematical.  An  exact  solution  of  the  equation  governing 
the  effect  is  possible  for  a  cylindrical  diffusion  vessel.  The  results 
are  quoted.  A,  J.  M. 

Temperature  coefficient  of  diffusion  constant  of  copper  in  aqueous 
solutions  of  sulphuric  acid  containing  copper  sulphate.  W.  A. 
Patterson  and  J.  T.  Burt-Gerrans  (Canad.  J.  Res.,  1944,  B,  22,  5— * 
15), — On  the  basis  of  Rosebrugh  and  Miller's  theory  of  changes  of 
concn.  at  the  electrode  {A,,  1911,  ii,  181),  diffusion  coeffs,  are  calc, 
from  the  time,  t,  required  for  the  concn,  potential  to  reach  a  max., 
using  an  oscillograph  for  time  measurements.  Use  of  a  new  point 
on  the  oscillograph  potential  curve  for  determining  t  brings  the 
results  into  line  with  those  obtained  by  a  different  method.  Dif¬ 
fusion  coeffs.  increase  linearly  with  temp,  from  10°  to  25°,  the 
change  being  related  to  the  change  in  tj  in  accordance  with  the 
S tokes-Ei nstein  equation.  R.  H,  F. 

Variation  in  equilibrium  pressure  of  compounds  during  fusion  in 
the  case  of  miseibility  in  the  solid  state.  M.  DoM  (Compt.  rend., 
1942,  215,  436 — 437  ;  cf.  A.,  1943,  I,  62). — The  case  is  considered  in 
which  a  solid  dissociates  jnto  a  gas  (pressure  p)  and  a  second  solid, 
the  two  solid  phases  forming  an  ideal  series  of  mixed  crystals.  An 
expression  (involving  the  gradient  of  the  liquidus)  giving &{logp)jdT 
is  derived  for  the  univariant  system  formed  during  melting,  and 
possible  types  of  p—T  relation  are  considered.  A.  j.  E.  W. 

Energy  coefficients  of  crystalline  lattices  (VEC)  and  the  structure 
of  binary  metallic  alloys.  O.  E,  Zvjagintzev  {Compt.  rend .  Acad , 
Sci.  U.R.S.S.,  1943,  88,  28 — 32). — A  theoretical  treatment  of  the 
nature  of  binary  metallic  alloys.  L,  S.  T. 

Volume  changes  in  alloys  in  the  heterogeneous  solid-liquid  range. 

13.  F.  Sauerwald  ( Metallwirts 1941,  20,  1211— 1213).— Temp.— 
vol.  curves  covering  the  solidification  ranges  of  saturated  solutions 
in  the  Ai-Cu,  Al-Zn,  Al-Si,  Al-Mg,  and  Mg-Zn  systems  have  been 
plotted  from  published  data.  The  results  are  discussed  in  relation 
to  conditions  when  equilibrium  is  not  attained,  C.  E.  H. 

Continuous  transition  between  the  daltonide  and  the  bertholiide 
phases  in  the  system  iron-nickel-antimony.  N.  V.  Ageev  and  E.  S. 
Makarov  {Compt.  rend.  Acad.  Sci .  U.R.S.S.,  1943,  38,  20—21),, — 
Results  obtained  in  an  experimental  investigation  of  the  transition 
between  the  bertholiide  phase  of  the  system  Fe-Sb  and  the  daltonide 
phase  of  the  system  Ni-Sb,  both  with  Ni  arsenide  structure,  are 
presented  in  the  form  of  a  Stokes  diagram.  L.  S.  T. 

[Solubility  of  lithium  carbonate.]  I.  T.  Poljanltschka  (. Zavod . 
Lab.,  1939,  8,  1052-1064).—!  1.  of  saturated  aq.  solution  contains  at 
0°  0*417  and  at  100°  0*197  g.-equiv.  Vals.  are  given  for  the  solu¬ 
bility  of  Li2COa  in  salt  solutions  and  40%  EtOH.  (See  also  C., 
1944,  Part  20  ’  J*  J.  B. 

Solubility  of  carbon  as  graphite  in  gamma  iron.  R.  W.  Gurry 
{Amer.  Inst.  Min.  Met .  Eng.,  1942,  Tech.  Puhl.  1440,  7  pp. ;  Metals 
Tech.,  9,  No.  3). — The  solubility  of  graphite  in  austenite  was  deter¬ 
mined  by  carburising  pure  Fe  in  an  atm.  of  H$  and  PhMe,  and  deter¬ 
mining  the  C  content  of  the  quenched  steel  at  equilibrium.  Micro¬ 
scopical  examination  showed  the  steel  to  be  free  from  graphite. 
The  solubility  at  967°  was  1*39%,  and  at  1110°  was  1*89%.  By 
extrapolation,  the  max.  solubility,  at  1135°,  is  1-98%.  R.  Ke. 

Determination  of  ionic  adsorption  in  the  Helmholtz-Goiiy  (electrical) 
layers  by  the  combination  of  eleetrokmetic  and  interfaeial  tension 
measurements®  W.  Dickinson  {Trans.  Faraday  Soc.,  1944,  40,  48— 
59) Data  recorded  in  a  previous  paper  (cf.  A.,  1940,  I,  366)  on 
the  effect  of  KOI,  KI,  and  KCNS  on  the  electrophoretic  mobilities 
of  emulsions  of  cetyl  acetate  (I)  and  on  the  interfacial  tension 
between  (I)  and  the  aq.  solutions  are  used  to  calculate  the  ionic 
composition  of  both  the  rigid  and  the  mobile  parts  of  the  Stern 
double  layer.  I'  and  CNS'  are  strongly  positively  adsorbed  through¬ 
out  the  range  of  concn,  examined  (0*01— 0*2n.).  CF  shows  slight 

gositive  adsorption  below  0*Q6n.  and  slight  negative  adsorption  at 
igher  concns,  IC  from  KI  and  KC1  is  negatively  adsorbed,  and 
the  surface  excess  of  K‘  from  KCNS  is  ^0,  over  the  whole  concn. 
range.  F*  L.  U. 

Density  of  dilute  solutions  of  strong  electrolytes.  F,  Sauter  (Z, 
physikal.  Chem.,  1941,  A,  188,  229 — 234). — A  general  relationship 
between  the  d  and  osmotic  pressure  of  a  solution  is  derived  and  is 
applied  to  dil.  solutions  of  strong  electrolytes.  This  leads  to  a 
correction  of  the  formula  of  Redlich  and  Rosen feld  (A.,  1931,  905). 

J.  W.  S. 
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New  group  ol  colloidal  electrolytes.  N,  R.  Dhar  and  S.  Ghosh  (/. 
Indian  Chant .  Soc.,  1943,  2,  282 — 288) . — Observations  on  A  and  on 
pptn.  by  electrolytes  in  absence  of  alkali  or  in  presence  of  traces  of 
alkali  indicate  that  sols  of  HSbOflJ  HV03,  H2Mo04,  and  HaW04 
are  typical  colloidal  electrolytes,  F.  J.  G. 

Sedimentation  volumes  and  rigidity  in  suspensions  of  sodium  soaps 
in  mineral  oils.  W.  Gallay  and  I,  E,  Puddington  { Canad ,  J,  Res 
1944,  B,  22,  10— 20).— The  sedimentation  vol.  of  Na  soaps  increases 
with  temp,  and  with  decreasing  viscosity  index  of  the  oil.  Large 
sedimentation  vol.  is  due  to  attraction  between  particles  resulting 
in  a  scaffolding  structure.  Flow  measurements  on  such  suspensions 
show  the  existence  of  a  yield  point,  indicating  rigidity  of  the 
suspension.  R.  H.  F. 

Stress-strain  data  lor  vulcanised  robber  under  various  types  of 
deformation,  L,  1.  G.  Treloar  (Trans.  Faraday  Soc,t  1944,  40, 
69—70;  cf.  A.,  1044,  I,  15),— Data  are  recorded  for  two  types  of 
vulcanised  rubber  under  (a)  two-dimensional  extension,  (6)  simple 
elongation,  (c)  pure  shear,  and  (of)  combined  elongation  and  shear. 
Comparison  with  the  theoretical  relations  based  on  the  mol.  net¬ 
work  model  shows  good  agreement  for  (a),  less  good  for  (b)  and  (e). 
The  effect  of  (d)  is  accounted  for  satisfactorily.  The  theory  pro¬ 
vides  a  satisfactory  explanation  of  rubber-like  elasticity,  and  a 
useful  basis  for  the  description  of  the  mechanical  properties  of 
rubber  under  large  deformations  of  any  type,  F,  L.  U. 

Anomalous  viscosity  and  flow-birefringence  of  protein  solutions, 
I.  General  behaviour  of  proteins  subjected  to  shear.  A.  S.  C. 
Lawrence,  j,  Needham,  and  S,  C,  Shen,  IL  Dilute  solutions  of 
proteins  from  embryonic  and  other  tissues,  A.  S.  C,  Lawrence,  M. 
Miall,  j.  Needham,  and  S.  C.  Shen  (J.  Gen,  physiol.,  1944,  27,  201— 
232,  233—271).—!.  VIscosImetric  methods  of  investigating  the  shape 
of  protein  particles  are  discussed.  The  application  of  a  new  viscosi¬ 
meter  (cf.  C.,  1944,  Part  2)  to  the  measurement  of  relative  and 
anomalous  17  and  of  flow-birefringence  of  dil.  protein  solutions  is 
described.  The  general  behaviour  of  protein  solutions  subjected  to 
shear  is  summarised. 

II.  Examination  of  a  no,  of  proteins  suggests  that  they  can  be 
conveniently  classified  into  four  groups.  Group  A  consists  of  pro¬ 
teins  which  show  flow  anomaly  both  in  bulk  and  in  the  surface 
film  with  flow-birefringence,  and  which  are  fibrillar  in  bulk  and  in 
film,  e.g>,  tobacco  mosaic  virus,  myosin.  Groups  Bt  and  B9  consist 
of  proteins  which  show  flow  anomaly  in  film  but  not  in  bulk  and  no 
flow-birefringence  in  the  bulk  phase.  In  bulk  the  particles  are 
spherical  but  are  fibrillar  in  film.  Bt  proteins  show  flow  anomaly 
immediately  after  formation,  c.g.t  mammalian  serum-englobulin  and 
-pseudoglobulin,  avian  ovoglobulin,  amphibian  embryo-euglobulin  b, 
and,  possibly,  plasmosins.  B2  proteins  show  flow  anomaly  only 
after  an  interval,  e.g.,  cryst.  avian  ovalbumin,  amphibian  embryo- 
pseudoglobulin.  Group  C  consists"  of  proteins  which  show  flow 
anomaly  neither  in  bulk  nor  in  film,  e.g.,  cryst,  insulin  and  methaemo- 
globin,  amphibian  embryo-euglobulin  c,  amphibian  egg-jelly-muco- 
protein,  human  umbilical  cord- mu  coprotein.  The  theoretical  sig¬ 
nificance  of  fibrillar  proteins  is  discussed  in  relation  to  experimental 
morphology  and  cytology.  A  bibliography  of  262  references  is 
appended.  C.  R.  H. 

Yeast-ribonucleic  acid.  ¥HS  ¥103, — See  A,,  1944,  II,  112. 

VI.— KINETIC  THEORY.  THERMODYNAMICS. 

Equilibrium  composition  of  gaseous  mixtures  under  high  pressure. 

A.  I.  Brodski  {Compt.  rend.  Acad .  Sci.  U.R.S.S 1942,  36,  237— 
238).— Theoretical,  The  activity  coeffs.  of  the  components  of  a 
compressed  gaseous  mixture  are  given  by  log,  /*  =  9/128  .  7n/0j .  (1  — 
6/0i*J»  where  tfj  and  are  reduced  pressures  and  temp.  F.  J.  G. 

Second  dissociation  constant  of  phenol-p-sulphonie  acid  and  the  pH 
values  of  phenolsulphonate-chloride  buffers  from  0°  to  60s.  R.  G. 
Bates,  G.  L.  Siegel,  and  S.  F.  Acree  (/,  Res .  Nat.  Bur .  Stand.,  1943, 
31,  205— 223),— From  e.m.f.  measurements  on  cells  containing 
and  Ag-AgCl  electrodes  in  the  presence  of  various  concns.  of 
p- OH*CbH4*S05H  (I),  NaOH,  and  NaCl  the  thermodynamic  dis¬ 
sociation  const,  of  the  OH-group  of  (I)  has  been  measured  at  0—60° 
as  pAa  =>  1961-2/r  -  1*1430  +  0-0I2139T.  Formula  relating  AG°, 
AH®,  AS°,  and  A Cp  with  T  for  this  dissociation  are  deduced.  At 
25°  these  quantities  have  the  vals,  12,351  and  4030  g.-cal.,  and 
—  27*9  and  —33  g.-cal.  per  degree  per  g.-mol,,  respectively.  The 
pH  vals.  of  solutions  containing  various  ratios  of  uni-  to  bi-valent 
ion  (| — 1)  at  various  temp,  are  recorded.  These  are  suitable 
buffer  solutions  for  the  pH  range  8*6— 9*0.  J.  W.  S. 

Potentiometric  determination  of  solubility  product,  R.  Nas&nen 
(Z.  physikal.  Chem.,  1941,  A,  188,  272— 283).— -The  theory  of  pptn. 
titrations  is  examined  and  an  equation  for  the  difference  between 
the  end-point  and  the  inflexion  on  the  titration  curve  is  deduced. 
This  is  experimentally  determined  by  reference  to  the  alkallmetric 
determination  of  Mg  and  depends  only  on  the  val.  of  m  and  n  in 
the  pptd.  AmB„.  The  solubility  product  can  be  determined  from 
the  min.  of  the  buffer  capacity  curve.  The  concn.  solubility  product 


of  Mg(OH)t  is  determined  at  the  min,  p.d.  for  different  KC1  concns. 
For  the  thermodynamic  solubility  product  the  val.  of  3*07  X  10-n 
is  obtained  so  that  this  electrolyte  obeys  the  Debye-Huckel  theory. 
The  results  here  reported  are  >  those  in  the  literature,  but  the 
latter  are  not  const.,  owing  perhaps  to  the  carbonate  content  of 
the  solutions  and  to  the  solubility  of  the  glass  vessel.  The  latter 
does  not  affect  the  present  method  owing  to  the  short  duration  of 
the  experiments.  J.  G7VL-B. 

Solidification  point  corves  of  binary  [fatty]  acid  mixtures.  JUDE* 
Tetracosanoic  to  triaeontanoie  acids.  H.  A.  Schuette,  R.  M.  Chris¬ 
tenson  and  H.  A.  Vogel  {Oil  and  Soap ,  1943,  26,  263 — 265  j  cf.  B., 
1940,  222;  A.,  1941,  I,  35).— The  solidification  point  (s.p.)  diagrams 
(and  tabulated  experimental  figures)  for  binary  mixtures  of  syn¬ 
thetic  tetracosanoic  (s.p.  83*82°,  83*45°),  hexacosanoic  (s.p.  87*38®, 
87*06°),  octacosanoic  (s.p.  90*48°),  and  triaeontanoie  acids  (s.p. 
93*  10° )  are  presented.  Starting  with  erucic  acid,  which  was  reduced 
and  converted  into  Et  behenate,  each  homologue  was  successively 
synthesised  by  reducing  the  ester  to  the  corresponding  alcohol, 
converting  this  into  the  iodide,  and  interaction  with  raalonic  ester ; 
the  prep,  of  triaeontanoie  acid  from  Et  octacosanate  is  described  in 
detail.  Attempts  to  separate  the  fatty  acids  of  Chinese  insect  wax 
into  binary  mixtures  by  fractional  distillation  of  the  Et  esters  with 
a  Widmer  column  were  unsuccessful.  E.  L. 

Salting-out  effect,  T.  J.  Morrison  [Trans.  Faraday  Sac 1944,  46, 
43—48). — The  salting-out  of  PhOH,  CH2Ph'COaH,  and  BzOH  in 
aq,  solution  by  some  uni-univalent  electrolytes  has  been  investig¬ 
ated  over  a  range  of  temp,  and  for  various  concns,  (c)  of  electrolyte. 
The  results  are  tabulated.  .Factors  that  determine  the  temp,  vari¬ 
ation  of  solubility  are  predominant  in  determining  the  variation  in 
salting-out  effect.  If  c  is  in  mols.  per  1000  g.  of  H20,  the  data  are 
better  expressed  by  log  sQjs  =*  ktcp  than  by  log  s0/s  =  Ac,  s0  and 
s  being  the  solubilities  in  H20  and  salt  solution  respectively.  Both 
kl  and  jS  vary  with  temp,  F,  L.  U. 

Effect  of  the  physical  state  of  the  solid  reactants  on  the  equilibrium 
Fe/Fe304  with  H20/Hs*  R.  Fricke,  K.  Walter,  and  W.  Lohrer 
(Z.  Elektrochem.,  1941,  47,  811). — Use  of  a  better  val.  for  the  heat  of 
formation  of  Fe304  at  room  temp,  does  not  influence  the  conclusions 
made  in  a  previous  paper  (A.,  1944,  I,  37).  J.  F.  H. 

Structure  and  composition  0!  the  double  carbides  ol  the  system 
W~-Co-€  determined  from  the  relative  intensity  0!  Debye  lines. 
E.  N.  Kisliakova  (/.  Phys .  Chem.  Russ,,  1943,  17,  108— 114).— The 
system  W-Co-C  shows  two  distinct  phases,  with  compositions  near 
W4Co2C  (spacing  11*19  a.)  and  W6Co6C  (spacing  10*89  a.),  the  unit 
cell  of  which  contains  96  metal  atoms.  J.  J,  B. 

Spectroscopic  determination  of  the  heat  of  association  of  methyl 
alcohol  in  CC14»  R.  Mecke  and  H,  Niickel.  (Naiurwiss.,  1943,  31, 
248).— Spectroscopic  measurements  confirm  that  for  normal  alcohols 
in  CC14  no  double  mols.  are  formed  (kn  ~0).  The  mean  association 

const.  kn  =  (n  >2)  can  be  taken  as  independent  of  w. 

Vais,  for  the  heat  of  association  per  g.-mol.  of  MeOH  in  CC14  are 
4*59  kg. -cal.  (10—20°),  4*72  kg.-cal.  (20—30°),  and  4*82  kg.-cal. 
30 — 40°).  J.  F.  H. 

VII.— ELECTROCHEMISTRY. 

Conductivity  of  strong  electrolytes,  j.  Lange  (Z.  physikal. 
Chem.,  1941,  A,  188,  284— 315) —The  re-evaluated  conductivity 
results  for  560  electrolytes  are  tabulated  and  shown  to  conform  to 
a  simple  relation  the  coeffs.  of  which  can  be  calc,  from  the  Debye- 
Hu  ckel-On  sager  theory.  The  poorest  agreement  is  obtained  for 
non-aq.  media  and  for  electrolytes  of  high  valency;  the  inherent 
difficulty  for  the  former  is  the  almost  unavoidable  presence  of  a 
trace  of  HaO.  A  new  method  is  given  for  obtaining  the  limiting 
equiv.  conductivity  from  an  assumption  of  the  validity  of  the 
interionic  attraction  theory  at  low  concns.  Vais,  of  Atj  are  tabul¬ 
ated  ;  they  show  Walden's  rule  to  be  obeyed  only  very  roughly 
except  for  large  ions.  The  results  are  sufficient  to  prove  that  the 
conductivity  of  strong  electrolytes  is  a  function  only  of  the  electro¬ 
static  forces.  J,  O'M.-B. 

Irreversible  electrode  potentials  ol  metals,  G.  B.  Clark  and  G,  V. 
Akimov  {Trans.  2nd  Russ ,  Conf.  Corrosion  Metals ,  1943,  2,  33—51). 
— The  electrode  potential  V  of  Si  and  21  metals  is  determined  in 
3%  NaCl,  OTn-HCI,  0Tn-HNO3,  and  OTn-NeOH  1  and  5  min. 
after  immersion  in  the  stationary  electrolyte,  when  the  solution  is 
stirred,  and  when  the  electrode  is  being  abraded  with  a  CSi  disc. 
The  effect  of  time  and  of  stirring  on  F  is  small,  usually  20—70  mv. 
The  effect  of  abrasion  is  very  large  for  the  elements  of  the  sub¬ 
groups  a  of  the  periodic  system  ('Be,  Mg,  Al,  Si,  Nb,  Cr,  Mo,  and 
Sin),  and  V  becomes  more  negative  (less  noble)  by  300—1600  mv.; 
this  is  due  to  destruction  of  the  protective  film  and  increase  of  the 
anodic  area  of  the  local  elements.  The  V  of  the  transition  group 
(Fe,  Co,  Hi)  is  lowered  by  abrasion  by  200—500  mv.,  and  the  V  of 
the  sub-groups  b  (Cu,  Ag,  Au,  Zn,  Cd,  Hg,  Tl,  Sn,  Pb,  Sb,  and  Bi) 
is  lowered  by  <200  mv.  or  not  at  all.  The  effect  of  abrasion  Is 
small  when  the  cathodic  and  the  anodic  areas  of  an  undisturbed 
electrode  have  similar  magnitudes,  J.  J.  B. 
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Piezochemical  studies.  XXXII.  Piezodynamieal  examination  o! 
the  Gladstone-Tribe  mechanism  of  the  lead  accumulator.  E.  Cohen 
and  G.  W.  R.  Overdijkink  (Z.  physikaL  Chem.,  1941,  188,  316 — 
330). — The  pressure  coeff.  of  the  e.m.f.  of  an  accumulator  is  more 
accurately  measurable  than  the  temp,  coeff.  and  is  used  to  determine 
the  chemical  reaction  taking  place  in  the  accumulator.  The  val, 
obtained  agrees  closely  with  that  derived  from  the  vol.  contraction 
which  takes  place  on  working,  assuming  the  equation  of  the  theory, 
which  is  hence  considered  verified.  J, 

Anodic  passivation  of  lead  in  sulphuric  acid,  B.  N.  Kabanov 
(Trans.  2nd  Russ .  Conf .  Corrosion  Metals ,  1943,  2,  67— 85),— The 
anodic  overvoltage  y  on  Pb  in  HaS04  slightly  increases  with  c.d, 
and  with  concn.  of  Ha504  (2—  13n.)  and  is  lowered  by  a  temp, 
increase  (  —  36°  to  46°).  PhOH  raises  and  gelatin  lowers  it.  At 
c.d.  of  10~6  to  IQ-3  amp.  per  sq.  cm.  7}  “const.  ty  0T8  log  c.d., 
and  the  7}  is  due  to  a  super  saturation  of  PbS04  caused  by  the  slow¬ 
ness  of  its  crystallisation.  At  c.d.  >(H)3  amp.  per  sq.  cm.  t)  in¬ 
creases  linearly  with  c.d.  and  is  due  to  a  retardation  of  the  ionisation 
of  Pb,  Muller's  theory  of  the  passivity  of  Pb  is  not  correct  as  the 
ohmic  resistance  of  the  electrolyte  layer  at  the  electrode  is  —0*01 
of  that  postulated  by  Muller.  The  extent  of  covering  of  Pb  by 
PbS04  is  determined  by  measuring  the  capacity  of  the  electrode  in 
the  course  of  its  passivation.  The  charge  0  required  to  raise  the 
potential  of  Pb  by  0T — 0*2  v.  is  the  larger  the  more  dil.  is  HaSG4 
and  the  higher  is  the  temp.,  and  Q  oc  (c.d,)"0'1  to  (c.d.)"0'1.  If  c.d.* 
varies  during  the  polarisation,  0  depends  only  on  the  average  c.d. 
EtOH  reduces  0,  gelatin  and  methylene-blue  raise  it.  These  results 
are  accounted  for  by  the  proportionality  between  0  and  the  thick¬ 
ness  of  the  passivating  PbS04  layer ;  this  thickness  increases  with 
the  solubility  and  the  rate  of  diffusion,  and  when  the  rate  of 
crystallisation  is  lowered.  Equations  for  the  rate  of  growth  of  the 
passivating  layer  are  derived.  J.  J.  B. 

Theory  of  passivity  phenomena.  XXX  jU,  Connexion  between 
anodic  behaviour  of  iron  and  corrosion  accompanying  potential 
oscillations  in  chromic  acid-sulphuric  acid  solutions,  W.  j.  Muller 
and  E.  Low  (Z.  physikaL  Client. »  1941,  A,  189,  70 — 87). — Fluctuations 
of  potential  occurring  when  Fe  is  immersed  in  H2C rO 4-H  a  SO  4 
mixtures  can  be  explained  by  supposing  that  passivity  is  due  to  a 
surface  film.  The  connexion  between  passivity  and  anodic  oxid¬ 
ation  indicates  that  potential  fluctuations  can  occur  only  when  the 
surface  is  covered  with  a  film  of  oxide.  In  anodic  oxidation, 
passivity  depends  on  c.d.  When  high  c.d,  is  used  the  pores  in  the 
surface  are  covered  with  a  film  of  oxide.  The  time  elapsing  before 
the  sudden  decrease  in  current  occurs  is  the  smaller  the  larger  is 
the  initial  c.d.  This  passivation  time  also  depends  on  the  diffusion 
of  H2Cr04  into  the  neighbourhood  of  the  electrode.  The  passivation 
time  is  short  with  high-  [H2Cr04],  with  unprotected  electrodes,  and 
particularly  if  the  electrodes  are  immersed  after  the  circuit  has  been 
closed,  even  if  the  c.d.  is  low.  The  potential  fluctuation  is  due  to 
the  fact  that  after  the  decrease  of  the  current,  the  surface  film  is 
dissolved  by  the  H9S04.  The  fluctuations  vary  with  [HsCr04]  and 
in  presence  of  n-H2S04  occur  with  concns.  of  H2Cr04  between  2 
and  7%.  The  fraction  of  free  surface  of  Fe  when  potential  oscil¬ 
lations  occur  is  — O’OOl ;  this  increases  with  increase  of  passivation 
time.  A.  J.  M. 

Passivity  of  platinum.  B,  V.  Erschler  (Trans.  2nd  Russ .  Conf. 
Corrosion  Metals ,  1.943,  2,  52— 66).— Earlier  results  (cf.  A.,  1941,  I, 
470)  are  reviewed.  j.  J.  B. 

Mechanism  of  the  depolarisation  of  local  cathodes  in  corrosion 
involving  oxygen  depolarisation.  N.  D.  Tomaschev  (Trans.  2nd 
Russ .  Conf.  Corrosion  Metals,  1943,  2, 11— 32)  1 The  current  strength 
between  a  Zn  plate  and  a  smaller  Cu  plate  in  OffiN-NaCl,  measured 
at  various  areas  /  of  the  Cu  plate,  is  J  —  A(2*25ty/  +  //S),  k  being 
a  const,  which  can  be  calc,  from  the  diffusion  coeff.  of  02,  and  I 
the  thickness  of  the  diffusion  layer.  Experiments  give  S  mm. 
Only  at/  >6  sq.  cm.  is  I  oc  /.  If  a  Cu  plate  and  a  Zn  ring  surrounding 
it  in  the  horizontal  plane  are  covered  with  a  layer,  d  cm.  thick,  of 
3%  NaCl,  1  has  a  sharp  max.  at  d  —  O' 06  mm, ;  at  lower  d  vals,  J 
is  smaller  because,  of  the  increased  ohmic  resistance,  and  at  higher 
d  because  of ‘the  longer  diffusion  path  for  Q2;  at  d  >1  mm.  J  is 
independent  of  &,  J  is  raised  by  agitating  the  air  above  the  NaCl 
solution.  The  term  2*25 \/f  is  due  to  the  c.d.  being  larger  near  the 
edge  of  the  cathode.  Measurements  of  J  between  a  Zn  plate  and 
a  set  of  concentric  Cu  rings  show  that  the  c.d,  0—0*5  mm.  from 
the  edge  is  4*6  times  that  in  the  centre  of  the  cathode.  If,  at  a 
const,  /,  the  cathode  consists  of  several  spots  instead  of  one  plate, 

1  in  3%  NaCl  is  increased  since  the  cross-section  of  the  diffusion 
path  for  Os  is  raised,  but  the  difference  is  negligible  in  n-HCI,  in 
which  Hs  is  evolved.  If  the  layer  of  3%  NaCl  covering  the  cathode 
is  <1  mm.  thick,  the  difference  between  a  single  and  a  composite 
cathode  is  reduced.  If  d  is  larger,  an  increase  of  the  /  of  the  com¬ 
posite  cathode  (or  of  the  amount  of  cathodic  inclusions  in  a  cor¬ 
roding  metal)  does  not  cause  a  marked  increase  of  J,  the  cross-section 
of  the  diffusion  path  being  nearly  equal  to  the  total  area  of  the 
corroding  metal  independently  of  the  area  of  the  cathodic  inclusions. 

J.  J.  B. 


Capacity  of  the  double  electric  layer  on  Wood’s  metal.  S.  Kar- 
patschev,  N.  Ladigin,  and  V.  Zikov  (J.  Phys.  Chem.  Russ.,  1943.  17, 
75 — 78). — The  capacity  was  measured  directly  with  ax.  at  50 
cycles  per  sec.  At  the  e.m.f.  of  Hg|HgCi,  N-KCl|Wood*s  metal  =  I  v. 
the  capacity  in  n-KCI  had  a  min. ;  it  was  ~15  pF.  per  sq.  cm,  at 
75°  (liquid  cathode)  and  *-20  fiF.  per  sq.  cm.  at  65°  (solid  cathode). 
It  rose  to  ~100  f±F.  per  sq.  cm.  when  the  e.m.f.  was  ~0*85  v. 

J.  T  B. 

Formation  and  growth  of  electrodeposited  crystals.  K,  M. 
Gorbunova  (Trans.  2nd  Russ .  Conf.  Corrosion  Metals „  1943,  2,  142 — 
152). — Theories  of  crystal  growth,  based  on  consideration  of  element¬ 
ary  processes,  often  fail  to  agree  with  the  observed  rate  of  growth, 
since  the  latter  is  determined  by  the  conditions  of  diffusion.  Zn 
was  electrodeposited  from  4’7N-ZnS04on  to  various  faces  of  a  single 
Zn  crystal.  At  a  const,  overvoltage  the  c.d.  on  the  basis  (0001)  < 
prism  (1010)  <  prism  (ll20) ;  these  c.d.  are  ec  the  rate  of  growth 
of  the  crystal  face.  J.  J.  B. 

VIII.— REACTIONS. 

Primary  reactions  induced  by  nuclear  processes*  H.  Suess  (Z. 
Elektrochem.,  1941,  47,  766),— A  brief  summary.  J.  F.  H. 

Kinetics  and  reaction  mechanisms*  K.  H.  Geib  (Z.  Elektrochem., 
1941,  47,  761— 7 66) .“An  attempt  is  made  to  limit  the  uncertainty 
of  determining  reaction  mechanisms  by  recourse  to  theoretical 
considerations.  The  mechanism  of  several  reactions  is  discussed 
on  the  basis  of  mol.  structure  and  the  principle  of  least  motion, 
formulated  by  Rice  and  Teller  (A.,  1938,  II,  425).  J.  F.  H. 

Chemical  kinetics  and  the  second  law*  E.  Baur  (Z.  Elektrochem ,, 
1941,  47,  747—749). — A  brief  discussion  of  partial  equilibrium  and 
anti-catalysis.  J.  F.  H. 

Calculations  of  velocity  coefficients  from  experimental  data* 
j.  A.  Christiansen  (. Z .  physikaL  Chem.,  1941,  A,  189,  126—134).— 
The  weighting  of  different  results  in  a  series  of  determinations  in 
kinetic  experiments  is  discussed.  The  assumption  is  made  that 
the  wts.  should  be  so  chosen  that  the  sum  of  the  squares  of  the 
deviations,  E(Z>mio.a)i  should  be  equal  to  the  sum  of  the  squares  of 
the  errors  in  reading,  The  mean  val.  of  k  is  readily  calc. 

from  the  individual  vals.  from  the  relationship  k'ZG  —  ZGA,  where 
G  is  the  function  governing  the  order  of  reaction.  Tables  for  G 
are  given  for  the  case  of  first-  and  second -order  reactions. 

A.  J.M. 

Thermal  decomposition  of  higher  hydrocarbons,  W.  jost  and 
L.  von  Muffling  (Z.  Elektrochem 1941,  47,  766— 773).— The  homo¬ 
geneous  thermal  decomp,  of  «-C8H14,  »~CaH10,  pe-di» 

methylhexane,  pjSS-trimethylpentane,  cyclohexane,  PhMe,  PhEt, 
PhPra,  and  PhPr$  was  studied  by  pressure  measurements  and 
analysis,  No  definite  conclusions  could  be  reached  as  to  the 
reaction  mechanisms.  In  the  « -paraffins,  addition  of  approx, 

doubles  the  rate  of  decomp.  Increased  chain  branching  leads  to 
greater  quantities  of  H2  and  C1#  C3  and  higher  fractions,  but  less  C3 
fraction.  Addition  of”  HgMe2  accelerates  the  rate  of  pressure 
increase  owing  to  the  extra  Me  radicals  produced.  One  Me  radical 
decomposes  1*6— 2  mols.  of  paraffin.  Increase  of  side-chain  in  the 
C8H8  derivatives  by  aCHga  approx,  doubles  the  rate  of  decomp. 

J,  F.  H. 

Homogeneous  thermal  decomposition  of  cyclohexane  and  methyl- 
eyc/ohexane.  G.  R.  Schultze  and  (Frl.)  G.  Wassermann  (Z»  Elektro¬ 
chem.,  1041,  47,  774— 778).— Preliminary,  The  thermal  decomp, 
of  cyclohexane  (I)  and  methylqyr/ohexane  (II)  was  investigated  at 
temp,  up  to  560°  and  at  initial  pressures  of  100 — 400  mm.  The 
primary  reaction  is  of  the  first  order;  for  (I),  log  k  —  —64,100/ 
2-3JRT  +  13*8;  for  (II),  log  k  -  —57, 900/2 -3RT  ~f  12*65. #  Both 
decomps,  are  preceded  by  an  induction  period,  which  is  more 
marked  with  (I) ;  no  further  evidence  of  a  chain  reaction  was 
found.  Approx.  —AG  vals.  for  some  of  the  possible  reactions 
were  calc,  J«  ri. 

Kinetics  of  ring  polymerisation,  XII*  Explosive  polymerisation 
reactions*  G.  V.  Schulz  and  F.  Blaschke  (Z.  Elektrochem.,  1941, 
47,  749— 761),— Polymerisation  of  CHZCMe*COoMe  in  presence  of  Oa 
or  peroxides  occurs  with  a  steady  increase  in  reaction  velocity, 
until,  after  induction  periods  (r)  of  varying  length,  the  unused 
monomer  reacts  violently  with  an  increase  in  temp,  (up  to  90°). 
r  may  last  several  hr.,  and  is  the  smaller  the  higher  is  the  temp. 
Measurements  of  composition,  degree  of  polymerisation,  viscosity, 
and  temp,  during  the  reaction  show  that  the  explosiveness  of  the 
reaction  is  caused  by  chain-branching.  J,  F.  H. 

Kinetics  of  formaldehyde-phenol  condensation*  H,  von  Euler 
and  S.  von  Kispeczy  (Z.  physikaL  Chem 1941,  A,  189,  109 — 121),— 
The  reaction  of  xylenol  with  CHgO  in  acid  and  in  alkaline  solution 
has  been  investigated.  The  [CHaO]  in  the  supernatant  liquid  was 
determined  from  time  to  time  by  pptn.  as  the  trinitrophenyl- 
hydraaone,  treating  the  ppt.  with  NaOH  in  EtOH,  and  determining 
the  coloured  compound  formed  by  means  of  a  photometer.  The 
reaction  is  approx,  bimol.  For  the  condensation  of  o-4-xylenol  (I) 
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with  CHjO,  k  is  ^124,  and  for  the  o-3-compound  it  is  110  in  either 
acid  or  alkaline  solution,  k  for  PhOH  in  place  of  xylenol  is 
76%  greater.  In  the  acid  condensation  of  (I)  with  CHaO,  xylenol 
alcohol  is  formed.  The  bromination  of  various  xylenol  derivatives 
was  investigated  in  order  to  determine  the  no.  of  reactive  positions 
on  the  xylenol  nucleus.  This  is  >  the  no,  of  free  o-  and  ^-positions. 
Hence  the  side-chain  must  also  be  brominated.  A.  J.  ML 

Consecutive  competitive  reactions.  R.  M.  Fuoss  (J.  Amer.  Ghent, 
Soc*}  1943,  65,  2406 — 2408), — Mathematical.  The  amounts  of  the 
five  substances  present  in  the  reaction  system  AX4  RAX3  -> 
R, AX3  ->  RSAX  R4A,  the  reagent  in  each  reaction  being  11Y, 
have  been  calc,  as  functions  of  the  total  added  RYf  and  reaction 
probability  ratios,  W,  R.  A, 

Chain  transfer  in  the  polymerisation  of  styrene.  Reaction  of  solvents 
with  free  radicals,  F.  R.  Mayo  {J.  Amer.  Chem.  Soc.,  1943,  86, 
2324— 2329).— Assuming  that  certain  solvents  reduce  the  mol.  wt. 
of  polymerising  styrene  by  transferring  H  or  Cl  atoms  to  the  grow¬ 
ing  polymer  radicals,  a  transfer  const.”  may  be  defined,  which  is 
characteristic  of  the  solvent.  Transfer  consts,  of  cyclohexane,  CeHa, 
PhMe,  PhEt,  and  a  CaH4Et2  have  been  calc,  and  quantitatively 
support  the  theoretical  development.  The  coexistence  of  transfer 
between  polymer  radicals  and  both  polymer  and  monomer  mols.  is 
suggested.  W.  R.  A. 

Formation  of  chlorate  in  hypochlorite  solutions,  H.  Ramstetter 
and  G.  Hantke  (Z,  physikaL  Ghent,,  1941,  A,  189,  122 — 126).— In 
alkaline  solution  the  decomp,  of  NaOCl  at  45°  is  bimol.  In  acid 
solution,  the  uni-  and  bi-mol.  coeffs,  show  a  decided  trend.  The 
formation  of  NaClOj  proceeds  to  completion  in  slightly  alkaline 
solution  but  the  rate  is  slow.  A.  J.  M. 

Polar ogxaphic  determination  of  the  velocity  coefficients  for  the 
oxidation  of  heem  and  other  ferto-complexes  by  hydrogen  peroxide, 

R.  Rrdicka  and  K,  Wiesner  (Naturwiss.,  1943,  81,  247).— Prelimin¬ 
ary.  A  new  explanation  of  the  displacement  of  the  polarographic 
reduction  potential  of  H,03  by  Fe-porphyrin  complexes  (cf.  A., 
1937,  III,  1G3)  is  given.  The  mechanism  involves  a  cyclic  alteration 
of  the  valency  of  Fe;  haimin  (I)  is  electrolytically  reduced  to 
haem  (ii),  which  is  then  chemically  oxidised  by  H2G2  to  (I).  The 
process  continues  until  the  concn.  ratio  of  (I)  and  (id  is  that 
required  by  their  redox  potential  equation.  The  rate-determining 
step  of  the  oxidation  is  Fe’*  +  HaOs  ~  Fe*”  +  OH'  +  OH.  An 
equation  is  deduced  which  enables  fik  to  be  determined,  fi  being 
the  thickness  of  the  phase  boundary  layer  and  k  the  velocity  coeff. 
k  for  a-chlorohsemin  determined  in  this  way  is  2  x  107  seer1 
g.-mol./l.  J.  F,  H. 

Oxidation  of  oxalie  geld  solutions  by  elementary  oxygen  in  the 
presence  o!  manganese.  (Frl.)  K.  von  Baczko  and  E.  Schroer 
(Z.  Elektrochem.,  1941,  47,  801— 805).— The  oxidation  of  H2Cg04 
by  gaseous  02  in  aq.  H2S04  in  the  presence  of  MnS04  was  studied 
at  various  concns.  of  reactants  and  at  temp.  100—118°.  Typical 
chain  phenomena  are  observed,  A  mechanism  is  proposed  in  which 
the  Mn*‘  ions  first  disproportionate  to  Mn”‘  and  Mo'.  The  sub¬ 
sequent  reactions  sure  :  (a)  Mn‘M  +  HC20/  ->■  Mn”  -f  COsH  +  C02 
(start  of  chain),  ( b )  COaH  +  02^C02  +  HQ2,  HO£  +  HCsO/-> 
C02  +  CO,H  +  HO/  and  HO/  +  Ha  HsOa  (chains),  and  (c)  HOs  + 
110 j  “>  H202  +  Oa  (breaking  of  chain).  J.  F.  H. 

Proof  of  accuracy  of  hydrodynamic-thermodynamic  theory  of 
detonation  for  solid  and  liquid  explosives.  A,  Schmidt  (Z.  physikaL 
Chem.,  1941,  A,  189,  88—94).— For  solid  and  liquid  explosives  the 
hydrodynamic-thermodynamic  theory  for  the  calculation  of  deton¬ 
ation  velocity  is  difficult  to  apply  owing  to  the  fact  that  the  equation 
of  state  of  the  gases  formed  is  unknown.  Using  Aberl's  modification 
of  van  der  Waals'  equation,  pjd  =  vRT{v  —  nh)  (p  =  pressure, 
ii  —  i  jdf  n  =  no.  of  g.-mols.  of  gas  per  kg.  of  explosive,  b  —  co-vol. 
of  mols.)  the  following  equation  was  deduced  for  the  propagation 
velocity  D  of  the  wave :  D  =  [vj{v  —  «s6)}^i/{8*32y»3Tl)  (jx  =  d 
in  wa ve/d  of  explosive;  y  —  cFjc J.  The  effect  of  d  on  detonation 
velocity  was  confirmed  experimentally.  Compressed  nitrocellulose 
has  a  higher  detonation  velocity  when  it  contains  20%  of  HsO. 
The  explosion  temp,  is  lowered,  but  the  increase  in  vol.  of  gas  > 
compensates  for  this.  The  detonating  power  of  an  explosive  can 
be  determined  by  finding  the  distance  away  from  another  explosive 
at  which  it  will  cause  detonation.  The  detonating  power  of  an 
explosive  decreases  with  increasing  d.  This  is  explained  by  sup¬ 
posing  that  the  explosion  of  the  first  substance  produces  a  com¬ 
pression  shock  on  the  surface  of  the  second,  and  this  must  be  main- 
tained  if  detonation  is  to  occur.  If  the  d  of  the  second  explosive 
is  too  high  no  detonation  occurs  as  the  shock  is  not  maintained. 

A,  J.  M. 

Reaction  of  S-a-eWoroalkylbenadminaEoles  with  potassium  iodide.— 

See  A.,  1944,  II,  83,  84. 

Philosophy  in  catalysis,  catalysis  in  philosophy.  A.  Mittasch  ( Z . 
physikaL  Ghent.,  1941,  A,  189,  44—62),  .  A.  J.  M, 

Possibility  of  auto-' vibrations  in  a  homogeneous  chemical  system 
involving  a  quadratic  auto-eaialysls.  D.  A.  Frank- Kamenetzki  and 
1.  E.  Salnikov  (jh  Phys,  Chem ,  Russ.,  1643,  17,  79—86). — Some 


conditions  under  which  periodic  catalytic  reactions  can  occur  are 
discussed.  J.  J.  B. 

Acceleration  by  iron  of  reduction  by  hydrogen  peroxide.  K. 
Yamafuji,  K.  So,  and  H.  Takaishi  (Biochem.  Z.,  1941,  808,  29 — 
36). — H1Ofl  is  decomposed  with  production  of  reducing  activity 
[shown  by  Thunberg's  metliylene-blue  (I)  method]  by  aq.  sus¬ 
pensions  and,  to  a  greater  '  extent,  solutions  (in  OTN-NaOH) 
of  hacmatin.  The  decomp,  of  HaOa  is  also  effected  by  OH', 
but  with  hasmatin  the  amount  of  HaOa  decomposed  is  much  less, 
and  the  rate  of  decolorisatioq,  of  (I)  is  greater,  than  that  due  to 
alkali.  Absence  of  air  has  no  effect  on  the  reduction  of  (I)  or 
decomp,  of  HaOg.  The  reducing  activity  is  also  produced  by  inorg. 
Fe,  Fe  s  being  more  active  than  Fe*’*  and  FeS04  than  FeCls.  Cu", 
which  is  very  active  in  decomp,  H2G2,  does  not  produce  reducing 
activity,  Zn  haematoporphyrin  is  inactive.  The  mechanism  of  the 
reducing  activity  is  discussed.  F,  O.  H. 

Reaction  of  sulphur  dioxide  with  olefines.  Ceiling-temperature 
phenomena.  R.  D.  Snow  and  F.  E.  Frey  (J.  Amer .  Chem.  Soc 

1943,  66,  2417— 2418).— Simple  olefine  hydrocarbons  and  SOs 
undergo  a  catalysed  reaction  in  a  homogeneous  liquid  phase  to  form 
polysulphones  of  high  mol.  wt,  but  on  raising  the  temp,  the  reaction 
is  arrested  at  a  characteristic  temp,  called  the  "  ceiling  temp.” 
The  characteristic  temp,  is  unaffected  by  proportions  of  reactants 
and  by  the  nature  of  the  catalyst.  It  is  considered  that  the  olefine 

•  acts  as  inhibitor  to  the  reaction  and  that  the  ceiling  temp,  is 
lowest  for  olefines  most  susceptible  to  acid-catalysed  polymerisation. 

W,  R.  A. 

Activation  of  aluminium  chloride  by  the  catalytic  action  of  chlorides 
of  elements  of  the  fourth  group  of  the  periodic  classification,  E,  Ott 
fylfot!/.  Chem.,  1941,  64,  142— 144).— A  review  of  published  data. 
The  catalytic  activity  of  A1C1S  for  Friedel-Grafts  and  Gattewnann™ 
Koch  syntheses,  and  for  reaction  of  CC14  with  aliphatic  and  aromatic 
hydrocarbons  to  give  polymerisable  olefines,  can  be  increased  by 
addition  of  chlorides  of  any  elements  of  the  4th  periodic  group. 

L.  J.  J. 

Catalytic  isomerisation  of  paraffin  hydrocarbons .  I,  Butanes. 
P.  A,  Leighton  and  j.  D.  Heldman  (J.  Amer.  Chem.  Soc.,  1943,  65, 
2276— 2280).— The  homogeneous  liquid-phase  isomerisation  of  n- 
C4H10,  catalysed  by  AlBr3-HBr  mixtures,  has  been  studied,  Anhyd. 
AlBr3  has  no  catalytic  action,  but  traces  of  moisture  induce  cata¬ 
lysis;  HAlBr4  is  regarded  as  the  true  catalyst.  A  Is  of  activation 
of  isomerisation  of  n-C4H10  is  9-2  kg. -cal.  per  *mol.  The  calc, 
temp. -independent  rate  factor  of  105  4  is  that  predicted  from 
collision  rate  considerations.  W.  R.  A. 

Kinetics  of  enzyme-substrate  compound  of  peroxidase.— See  A., 

1944,  III,  284. 

Peroxy-compounds  of  qninquevalent  vanadium  ^  and  their  action 
as  active  intermediates  in  the  catalytic  decomposition  of  hydrogen 
peroxide.  K.  F.  Jahr  (Z.  Elektrochem 1941,  47,  810).—' Vv  reacts 
with  H302  to  give  two  peroxy-compounds,  which  in  solution  enter 
into  the  equilibrium  :  [V (02) .  aq,]+++  ~f  HaO§  +  2HsO  ^  [V02(02)2  . 
aq,]'"  +  6H*.  In  solutions  not  strongly  acid  the  anion  of  the 
diperoxyvanadic  acid  (I)  is  formed.  Hydrated  Vs05  dissolves  in 
aq,  H202  to  give  (I).  This  decomposes  with  evolution  of  Oa,  form¬ 
ing  orthovanadic  acid,  which  in  presence  of  H*  ions  finally  gives 
pentavanadic  acid,  Octavanadic  acid  is  formed  as  an  unstable 
intermediate,  which  is  very  active  as  a  catalyst  for  the  decomp.  of 
H2Oj.  J.  F.  H. 

Catalytic  investigation  on  alloys.  X.  Catalytic  activity  of  alloys 
of  copper  with  nickel,  palladium,  and  platinum.  G.  Rienacker  (Z. 
Elektrochem 1941,  47,  805 — 809). — The  catalytic  action  of  alloys 
of  Cu  with  Ni,  Pd,  and  Pt  on  the  dehydration  of  HCOaH  and  the 
hydrogenation  of  C3H4  was  studied.  Each  system  forms  a  con¬ 
tinuous  series  of  solid  solutions  with  face-centred  cubic  lattices. 
In  each  case  Cu  is  the  least  active  element.  The  catalytic  pro¬ 
perties  are  not  additive.  Use  of  kieselguhr  as  support  increases 
the  activity  of  the  pure  components,  but  not  for  mixed  catalysts. 
Catalysts  with  ordered  lattices  are  more  effective  than  disordered 
types.  J.  F,  H. 

Kinetics  of  the  catalytic  oxidation  of  acetylene  on  active  manganese 
dioxide,  V.  Roiter  and  M.  Rusov  (/.  Pkys.  Chem .  Russ.,  1943,  17, 
87 — 96). — 30 — 100  1.  of  air  containing  0e04— 0*67%  of  C3H2  were 
passed  per  1  hr.  through  1  g.  of  commercial  active  MnOa,  The 
rate  v  of  oxidation  was  determined  from  the  temp,  of  the  air  before 
and  after  passing  the  catalyst;  this  method  was  more  exact  than 
chemical  analysis,  provided  "that  the  temp,  of  the  catalyst  was  kept 
const,  by  adjusting  the  temp,  of  the  oncoming  air.  At  142°  v  cc 
[CaH2],  at  190°  ii  cc  [C^HJ0’76,  and  at  220°  v  cc  [CtHJ®‘«;  at  lower 
temp,  it  is  determined  by  the  rate  of  reaction,  and  at  higher  temp, 
by  the  rate  of  diffusion.  At  142°  v  is  nearly  independent  of  the 
speed  of  air  flow  and  of  the  grain  size  of  MnOa,  but  at  220—260° 
it  increases  with  this  speed  and  the  degree  of  dispersity  (1 — 6  mm.) 
of  MnOr  The  apparent  heat  of  activation  at  <170°  is  14— 23 
kg. -cal.  per  g.-mol.  J.  J.  B. 

Kinetics  of  the  hydrogenation  of  acetylene  on  paEadlum.  E, 
Cremer,  C.  A.  Knorr,  and  H.  Plieninger  (Z.  Elektrochem 1941,  47, 
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737— 747).— The  reaction  of  C2H2~H2  mixtures  on  Pd  as  catalyst 
at  room  temp,  was  investigated  by  measuring  (1)  the  pressure 
change  in  the  gas  vessel,  (2)  the  electrical  resistance  of  the  Pd  to 
determine  the  amount  of  HU  in  the  Pd,  and  (3)  the  C2H2  concn.  by 
analysis  of  a  sample  of  gas.  The  main  reaction  is  CJHL  +  H2  = 
C5H4.  The  reaction  is  autocatalytic,  the  velocity  increasing  almost 
up  to  complete  conversion,  due  to  the  decreasing  inhibition  by  the 
C2I*I2.  The  pressure  change  follows  the  equation  —dpjdt  —  fi.puj 
(1  +  bfpA),  where  puf  and  pA  are  the  pressures  of  Ha  and  C2H2 
respectively,  b *  is  the  adsorption  coeff,  of  C2H2s  and  k  is  the  velocity 
coeff.  .  Ja  F.  H. 

Palladium-synthetic  high  polymer  catalysts.  K.  E.  Kavanagh 
and  F.  F.  Nord  (J.  Amer.  Chem.  Soc,t  1943,  05,  2121 — 2125).— 
Polyvinyl  acetate  (I)  in  EtOH  and  CGMea  is  an  effective  colloidal 
support  for  Pd  hydrogenation  catalysts  but  the  particle  size  of  a 
polymer  can  be  so  large  that  catalytic  activity  diminishes.  Further, 
acetals  of  (I)  (a  long-chain  polyhydroxy  linear  polymer)  in  AcOH 
or  dioxan  can  be  used  for  Pd  catalysts.  Stability  and  efficiency  of 
the  polymer  catalysts  are  enhanced  by  the  presence  of  small  amounts 
of  H30.  In  the  presence  of  thiophen  gum  arabic-Pd  catalysts  are 
inferior  to  (I)~Pd.  W.  R.  A. 

Magnetic  measurements  on  catalytieally  active  substances.  H. 
Morris  and  P.  W.  Selwood  (/.  Amer,  Chem .  Sac,,  1043,  65,  2245— 
2252).— Magnetic  susceptibilities  at  different  field  strengths  and 
temp,  have  been  measured  for  catalysts  for  the  hydrogenation  of 
C6He  by  N inactivated  Cu,  Ni  on  Mg,  and  Ni-activatcd  Mo  oxide. 
Reactivated  Cu  consists  of  a  continuous  series  of  solid  solutions 
containing  66 — 92*5%  Ni.  Thermal  deactivation  of  such  catalysts 
is  accompanied  by  a  lowering  of  the  Curie  point  and  indicates 
diffusion  of  Cu  into  the  Ni-rich  alloys.  Thermal  deactivation  of 
Ni  on  MgO  is  accompanied  by  a  decrease  in  magnetisation  but  the 
Curie  point  remains  unchanged.  Poisoning  by  H2S,  CO,  Hgf  and 
Pb  affects  only  a  small  fraction  of  the  Ni  atoms  presumably  on  the 
surface  of  active  microcrystals.  Ni-activated  Mo  oxide  contains 
no  metallic  Ni.  W,  R,  A. 

Catalytic  agents  for  synthesis  of  carbon  disulphide. — See  B.,  1944, 
II,  61- 


Theory  of  passivity  phenomena.  XXXHL— See  A,,  1044,  I,  105. 

Electrolytic  reduction  of  amides™ -See  B.,  1044,  II,  61. 

Photochemical  oxidation-reduction  of  carbon  monoxide  and  water 
to  carbon  dioxide  and  hydrogen.  W.  Seitz  [Biochem.  Z.t  1941,  308, 
103—108;  cf.  A.,  1038,  I,  316).—* When  CO  in  H20  is  strongly 
illuminated  (temp,  >30°)  the  reaction  CO  +  H26  =  C02  +  H3 
occurs.  Similar  reactions  occur  with  CO  in  EtQH,  MeOH,  or 
COMea.  The  COg  produced  is  determined  by  fixing  with  alkali  and 
titrating.  The  H  produced  decolorises  H  acceptors,  e.g.,  methylene- 
blue  ;  COa,  N2,  and,  in  absence  of  CO,  H3  do  not  cause  decolorisatiom 
In  neutral  solution,  illumination  and  presence  of  basic  or  buffered 
acid  H  acceptor  are  necessary  for  the  reaction  but  in  slightly 
alkaline  solution  illumination  or  presence  of  H  acceptor  suffices. 
In  strongly  alkaline  solution,  CO  is  oxidised  to  C03  in  the  dark  in 
absence  of  H  acceptor.  If  photosensitiser  {e.g.  adrenaline)  is 
-  present,  illumination  by  diffuse  daylight  is  adequate.  The  reaction 
proceeds  almost  as  rapidly  at  5°  as  at  30°.  It  is  not  affected  by 
CH3G,  HCOgH,  Fc11,  Fe111,  Cu1,  or  Cu11.  The  results  must  be  borne 
in  mind  when  the  effect  of  CO  on  the  respiration  of  cells  is  studied. 

W.  McC 

Effect  of  temperature  on  the  photographic  process,  IL  J. 
Eggert  and  F.  G.  Kleinschrod  (Z.  physikal.  Chem.,  1941,  A,  189, 
1—9). — The  blackening  produced  on  photographic  plates  by  X-rays 
at  temp,  between  14°  and  —173°  has  been  investigated.  There  is 
a  general  decrease  in  sensitivity  as  temp,  is  decreased.  The  be¬ 
haviour  of  some  reversal  effects  (Villard  effect,  and  solarisation)  at 
temp,  between  20°  and  —160°  was  examined.  The  Villard  effect, 
which  is  marked  at  higher  temp.,  gradually  disappears  as  temp,  is 
reduced.  A.  j.  M. 


Photochemical  nitration  of  benzene  and  nitrobenzene  with  nitrogen 
oxides.  I.  O.  Gorislavetz  {/.  Phys.  Chem.  Russ,,  1943,  17,  102 — 
167) —Nitration  of  CeH?  vapour  by  NO*  at  20—60°  is  only  slightly 
accelerated  by  illumination;  visible  light  raises  mainly  the  yield  of 
PhNOz,  and  ultra-violet  light  that  of  C6H4{N02)2  etc.  PhNO* 
vapour  yields  with  NO*  in  light  a  mixture  of  C„H,(NO,),  and 
C6H3(N02)a.  “  J.  J,  B. 


Photo-oxidation  in  rigid  media.  G.  N.  Lewis  and  J.  Bigclcisen 
(/•  Amer.  Chem.  Soc 1943,  65,  2424— 2426),— The  role  of  electron- 
ejection  in  photochemical  processes  is  discussed  by  reference  to  the 
odd-electron  ions  and  radicals  produced  on  illuminating  org,  sub¬ 
stances,  e.g,,  diarylamines,  derivatives  of  Ph*  and  of  C8H„,  in  rigid 
media.  ~  W.  R,  A. 


Photochemical  reactions  of  leuco-dyes  in  rigid  solvents.  Quantum 
efficiency  of  photo-oxidation,  G.  N.  Lewis  and  J.  Bigeleisen  (J. 
Anter.  Chem.  Soc.,  1943,  65,  2419— 2423).—  Absorption  spectra  of 
oxazine  (I),  thiazine  (II),  leuco-methylene-blue  (III),  leucothionine 
(IV),  and  Michler's  hydride  (V)  in  a  EtOH-«o-C6H12-EtaO  mixture 

G  (A„  I.) 


at  liquid  air  temp,  have  been  determined.  (I)  and  (II)  give,  on 
illumination,  two  semiquinone  forms,  one  by  ejection  of  an  electron 
and  the  other  by  loss  of  H*  from  the  first  on  keeping.  (Ill),  (IV), 
and  leuco-Capri-blue  give,  on  illumination,  five  different  substances, 
two  of  which  are  semiquinones,  one  is  the  completely  oxidised  dyp 
ion,  and  the  others  are  derived  from  the  dimeric  form  of  the  leuco- 
base.  Leu  co- cry  stab' violet,  leuco-malachite-green,  and  (V)  behave 
similarly.  Quantum  yield  of  WursterVblue  ions  in  the  photo¬ 
oxidation  of  leu co -WursterVblue  is  0T0  at  the  commencement  of 
illumination.  With  (III),  the  quantum  yield  increases  with  concn. 
of  Icuco-base  and  decreases  with  increasing  illumination;  in  cone, 
solutions  the  initial  yield  is  0*04.  This  behaviour  demonstrates  the 
existence  of  a  dimeric  leuco-base  responsible  for  most  of  the  oxid¬ 
ation  products.  W.  R.  A. 

Mechanism  of  a  photo-disproportionation  reaction.  E.  Hertel 
and  G.  Sock  (Z.  physikal.  Chem.,  1941,  A,  189,  95—108;  cf.  A., 


has  been  investigated.  The  reaction  is  truly  photochemical  with  a 
quantum  yield  of  0*03 — 0*05.  This  is  independent  of  intensity  and 
frequency  of  the  incident  light,  and  of  the  concns.  of  starting 
materials  and  products,  and  of  the  presence  of  foreign  substances 
(N2,  H,,  02,  p-benzoquinone).  The  extent  of  reaction  is  oc  quan¬ 
tity  of  light  absorbed.  Temp,  coeff.  is  1*1  for  10°,  Since  the 
quantum  yield  is  independent  of  intensity  only  1  mol.  requires  to 
be  activated  for  reaction  to  occur.  The  reaction  is  intramoL, 
consisting  of  a  dehydrogenation  leading  to  ring-closure  at  the 
positions  marked  x  in  (I),  or  to  an  initial  step  in  this  ring-closure. 


IX. — PREPARATION  OF  INORGANIC  SUBSTANCES. 

Theory  of  isotope  separation  by  exchange  reactions*  L.  Wald- 
mann  (Nalurwiss.,  1043,  81,  205 — 206) . — Mathematical.  The 

application  of  the  law  of  mass  action  to  Urey’s  method  of  separating 
isotopes  (A.,  1939,  I,  211)  is  considered  in  two  limiting  cases; 

(I)  when  the  gas  mols.  dissolve  unchanged  in  the  liquid,  (2)  when 

there  is  extensive  ionisation  in  the  liquid.  The  general  rule  is 
obtained  that  in  the  equilibrium,  gas  dissolved  mols.  and  ions, 
the  heavier  isotope  is  always  enriched  in  the  liquid  if  the  ions 
have  more  internal  degrees  of  freedom  than  the  gas  mols.  Where 
there  are  fewer  degrees  of  freedom  of  the  ion,  separation  of  the 
heavier  isotope  may  occur  in  either  phase.  A.  j.  M. 

Action  of  charcoal  on  potassium  nitrate,  II.  T.  M.  Oza  and 
M.  Shah  (J.  Indian  Chem .  Soc,,  1943,  20,  261 — 270;  cf.  A.,  1943,  I, 
133).— A  detailed  study  of  the  reactions  between  KN03f  KN02, 
and  C  under  different  conditions,  shows  that  the  first  reaction  is 
4KNt)3  +  3C  =  4KNOa  4*  2C02,  and  this  may  be  followed  by 
4KN02  -h  3C  —  2K2C03  -f  C02  4*  2N2,  proceeding  smoothly  to 
completion,  or  may  become  explosive  when  the  reaction  is  KN03  4* 
KN02  +  2C  =  K2C03  +  CG2  +  Na.  F.  J.  G. 

More  care  with  mercury,— See  A.,  1944,  III,  362. 

Chemical  investigations  of  silicates.  X*  Topaz,  Al2Si04(F*0H?0)s 
and  its  synthesis  ;  new  aluminium  oxide  containing  fluorine*  R. 
Schober  and  E.  Thilo  {Bey,,  1940,  73,  [B],  1219— 1240) —Comparison 
of  the  analytically  determined  F  content  of  3  topazes  with  the  gitter 
vals.  obtained  by  exposure  of  powders  shows  that  there  is  no  simple 
relationship  between  these  magnitudes.  Thermal  hydrolysis  of  A1F3 
leads,  according  to  the  temp.,  to  an  A I  oxy fluoride  (I)  of  the  approx, 
composition  Al?O10F  or  to  a-Al203  (II).  Up  to  600°  only  (I)  is  pro¬ 
duced,  between  600°  and  800°  a  mixture  of  (I)  and  (II)  and  >800°  only 

(II) .  (I)  has  its  proper  lattice.  The  intensities  of  the  lines  in  the  Debye 
diagrams  differ  according  as  (II)  has  been  prepared  up  to  550°  or 
at  >600°.  Very  sharply  defined  limits  of  temp,  are  observed  for  the 
reaction,  2A1F3  +  2Si02  =  topaz  (III)  +  SiF4.  (Ill)  is  produced 
between  750°  and  350°,  Above  and  below  these  temp,  there  is 


Ill 
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much  loss  of  SiF4  and  a  product  (IV)  results  with  a  lattice  closely 
resembling  that  of  mullite.  (IV)  contains  5 — 8%  F,  The  mechan¬ 
ism  of  formation  of  (III)  through  the  gas  phase  of  SiF.j  is  shown  by  use 
of  an  excess  of  A1F3  or  SiO,  to  be  :  4A1F3  -h  6H«0  =  2ALOa  ffi 
12HF ;  12HF  +  3Sl62  -  3SlF4  +  8H,0 ;  2Al203  +  S1P4  +  Si02 
2AUSi04F2,  or,  summarising,  4AlFa  4-  4Si02  —  2Al2Si04F2  4-  2SiF4. 
The  sharp  limits  of  temp,  are  ascribed  to  the  need  by  SiF4  of  a 
definite  energy  of  activation.  The  same  limits  of  temp,  are  imposed 
for  the  production  of  (III)  from  SiP4  and  A1203  or  from  a  mixture  of 
2A1,03  +  1510*.  Under  defined  conditions  it  is  possible  to  prepare 
topazes  with  enlarged  lattice,  the  phenomenon  'appearing  parallel 
with  the  inclusion  of  A1203,  which  must  be  in  a  particularly  active 
form.  Lattice  enlargement  follows  when  (III)  is  formed  in  presence 
of  an  excess  of  A1F3,  which  yields  this  active  Al2Os  by  hydrolysis  or 
reaction  with  SiCX  or  when  y~Al203  is  treated  with  SiF4  at  700— 
800s;  at  this  temp.  (Ill)  is  not  obtainable  from  a-AI203»  A 
substance  resembling  (IV)  is  not  obtained  by  the  reaction  of  SiP4 
with  AL03  -b  St02  at  temp,  not  exceeding  1080°.  Formation  of 
(IV)  from  AlF.j  -f-  Si02  does  not,  like  that  of  (III),  occur  through 
SiF4  but  in  another  manner,  probably  by  reaction  in  the  solid  state. 
The  great  differences  in  the  rates  of  formation  of  (II)  and  (IV) 
favour  this  view.  H.  W. 

Cyanates  and  thiocyanates  ol  germanium,  phosphorus,  sulphur,  and 
chromium.  G.  S.  Forbes  and  H.  H.  Anderson  (/. m Amer.  Client. 
Soe.,  1943,  65,  2271— 2274).— Ge  Isocyanate ,  Ge(NCO),,  prepared  by 
the  action  of  AgNCO  on  GeCl4  in  boiling  C6H0,  is  hydrolysed,  with 
strong  effervescence,  less  rapidly  than  Si(NCO)4,  On  cooling  it 
becomes  very  viscous  and  solidifies  at  —85°.  It  has  m.p.  —  Sffi0-50, 
b.p.  204±0*4o,  1*4858,  p25  1*760,  v.p.  equation  logp  =  8-6578  - 

2757/7",  Trouton  const,  26*4  g.-cal.  per  degree  per  mol.  Thiophos- 
phoryl  isocyanate,  PS(NCG)3,  was  very  slowly  formed  from  PSC13 
and  AgNCO  in  boiling  xylene  and  more  successfully  by  heating 
P(NCO)3  and  5  in  a  sealed  tube  at  140°  for  about  12  hr.  It  is  a 
colourless,  viscous  liquid,  very  rapidly  hydrolysed,  crystallises  in 
long  needles  at  0°  (m.p.  8*8C),  b.p.  (atm.)  215°,  b.p.  (30  mm.)  135°, 
b.p.  (60  mm.)  150°,  v.p.  equation  log  p  —  10*032  —  3492/jT,  n  1*5116, 
p  1*538.  S  nwnocyanaie ,  [S2(OCN)2]x,  was  obtained  as  a  stable 
yellow  solid  by  heating  AgNCO  and  S2C12  in  the  C9H8  solu¬ 

tions  deposited  also  a  brownish-yellow  solid,  unstable  in  air,  and 
presumably  thionyl  cyanaie,  [SG(GCJSf) Jx.  S  mohothiocyanate  was 
obtained  as  S2(SCN)2  in  solution  but  polymerised  to  an  in  sol,  red 
solid  when  S2C12  and  AgSCN  were  boiled  in  CeHe.  Its  chemical 
.and  physical  properties  are  almost  identical  with  those  of  thionyl 
thiocyanate  [50(SCN)JX  and  sulphury  1  thiocyanate  [S02(SCN)2]x. 
Chromyl  isocyanate t  Cr02(NC0)2f  formed  when  AgNCO  and  Cr02Cl2 
arc  refluxed  in  CC14  is  stable  in  solution  only.  On  evaporation 
under  reduced  pressure  a  brown  solid  is  obtained  which  explodes 
when  dry.  Chromyl  iso  thiocyanate,  Cr02(NCS}2>  may  exist  for  a 
short  time  as  a  dark  purple  substance  in  CC14  at  room  temp,  but 
decomposes  explosively  at  higher  temp.  The  following  have  been 
prepared  (details  not  given)  :  SiCl3SCN  (b.p.  ~129°)  and  POCLSCN 
(b.p,  -173°).  W.  R.  A. 

Preparation  ol  pure  heavy  oxygen  isotope  and  nitrogen 

14N15H*  K.  Clusius,  G.  Dick  cl,  and  E.  Becker  (Naturwiss.,  1943, 
31,  2 10).™ A  separation  tube  consisting  of  six  units  with  a  total 
length  of  82  m.  was  used.  With  the  wire  at  700°,  the  equilibrium 
216OisO  ^  16Q„  +  1S02  was  set  up,  and  1S02  separated  at  the  heavy 
end,  together  with  a  little  170lsO.  This  was  further  separated  in 
another  apparatus,  ieCX  has  mol.  wt.  35*99.  N2  containing  4%  of 
J4N15N,  obtained  from  NH4C1  containing  an  enrichment  of  1&N,  was 
separated.  In  the  case  of  NEr  the  equilibrium  2i4N16N  ^  14N2  + 
16N2  is  not  set  up  at  the  Ft  wire.  The  mol.  wt.  of  14N1SN  separated 
was  29-015,  the  small  difference  between  this  and  the  theoretical 
val.  (29*004)  being  ascribed  to  the  presence  of  a  small  amount  of 
1&N2.  The  use  of  a  suitable  catalyst  in  the  tube  brings  about  the 
above  equilibrium,  and  enables  pure  16M*  to  be  separated. 

A.  J.  M. 

Application  of  the  isotopic  method  to  the  investigation  of  the 
mechanism  of  chemical  reactions,  LEL  Mechanism  of  rection  of 
add  anhydrides  with  alcohols,  IV.  Reaction  of  xanthaticra*  reaction 
o!  cellulose  mercerisation3  and  structure  of  alkali- cellulose, — See 
A.,  1944,  II,  119,  122. 

Recovery  of  elementary  sulphur  from  gases  containing  hydrogen 
sulphide,  J-  K.  Chowdhury  and  R.  M.  Datta  (J,  Indian  Client ,  Sac., 
1943,  20,  2,53 — 260) . — Incorporation  of  AlaOa  or  to  a  smaller  extent 
of  Mn02  increases  the  efficiency  of  Fes03  as  an  absorbent  for  the 
recovery  of  S  from  gaseous  mixtures  containing  H2S.  F,  J.  G. 

Problems  of  systematic  affinity  theory,  W.  Biltz  (Z.  pkysikal. 
Ghent ,,  1941,  A,  189,  10—37). — The  affinity  of  S  and  P  for  metals  is 
examined.  There  is  a  periodicity  in  the  no.  of  sulpirides  and 
phosphides  which  a  metal  can  form  with  position  in  the  periodic 
table.  Max.  occur  with  the  elements  of  group  I  which  is  due  to 
the  existence  of  stable  poly -compounds,  in  which  the  valency  of 
the  metal  is  increased.  Max.  in  groups  IV  and  VIII  are  due  to  the 


formation  of  sub -compounds.  The  stability  of  polysulphides  in¬ 
creases  on  the  left-hand  side  of  the  periodic  system  with  increasing 
at.  no.  The  stability  of  the  sulphides  agrees  in  general  with  the 
rule  that  of  homologous  elements  of  the  principal  groups  and 
transition  series  the  compounds  of  the  lighter  are  less  stable  than 
those  of  the  heavier  elements.  The  types  of  linkage  and  lattice 
structure  present  in  sulphides  and  phosphides  are  discussed,  and 
the  energy  content  of  these  compounds  is  considered.  A.  J.  M. 

Synthesis  of  ethylene  complexes  ol  platinum  with  four  different 
substituent  groups  in  the  inner  sphere,  A.  Qelman  (Compt.  rend . 
Acad.  Sci .  U.R.S.S. 4  1943,  38,  310— 313).— The  geometrical  iso- 

mcridcs  (I)  and  (II)  have  the 

following  properties :  (I),  greenish-yellow  prismatic  crystals,  nff 

>1-783,  np  1-758,  insol.  in  cold  HC1,  decomposed  by  cold  AgNOa; 
(II),  yellow  crystals,  ng  1-783,  nP  1*708,  sol.  in  cold  HC1  giving 
NH4[Pt(C2H4)  BrClJ ,  giving  a  very  feeble  opalescence  with  cold 
AgNOa.  Attempts  to  obtain  the  anion  [Pt(C2H4)ClBrI]  led  to 
displacement  of  CgH4  from  the  complex.  L.  J.  J. 

XL— GEOCHEMISTRY. 

Apparatus  and  methods  lor  measuring  the  conductivity  ol  natural 
waters  in  marine  and  semi-marine  conditions.  P.  Ullyott  and  O. 
Ilgaz  (Rev.  Fac.  Sci.  Istanbul,  1943,  7,  190—227). — Conductivity 
data  and  composition  of  Black  Sea  and  Mediterranean  waters  are 
recorded,  (See  also  C,  1944,  Part  2.)  A.  A.  E. 

Sediments  ol  four  woodland  lakes*  Villas  Co.*  Wisconsin.  I. 
W.  H.  Twenhofel,  V.  E.  McKelvcy,  S.  A.  Carter,  and  H,  Nelson 
(Amer.  J.  Sci.,  1944,  242,  19 — 44). — The  sediments  are  described, 
and  mechanical  and  chemical  analyses  given.  L.  S.  T, 

Age  of  the  Universe  and  of  three  Spanish  minerals,  J.  de  D.  L. 
Luna  (InsL  Geol.  Min ,  Espaha,  1943,  11,  149—213). — A  survey  of 
methods  for  determining  geological  time.  The  age  of  the  following 
minerals  was  studied  by  radioactive  methods  ;  pitchblende,  from  a 
middle  carboniferous  layer,  (411),  betafite  from  Cordoba  (0-8),  and 
torbernite  from,  the  granites  of  Colmenarejo  (Madrid)  (424  x  10s 
years).  F.  R.  G. 

Chromium  minerals  o!  Beni-Ruscera  (Gomara  [Spanish  Morocco] )» 
A.  de  Gdlvez-Cauero  and  j.  de  Lizaur  y  Rolddn  (Inst.  Geol  Min . 
Espaha,  1943,  11,  10 9“  124).—  Irregular  deposits  of  chromite  occur 
in  association  with  serpentine,  magnesia,  and  amorphous  silicates. 
Cr  does  not  occur  in  Spain.  F.  R.  G. 

Tantalites  or  niobates?  A.  de  Larragdn  (Inst.  Geol .  Min. 
Espaha,  1943,  11,  225— 232).— Columbite  (I)  containing  some  Ta 
occurs  in  Galicia  (Spain).  Good  quality  (I)  has  a  market  val.  similar 
to  that  of  tantalite.  F.  R.  G. 

Structural  type  of  perowskite. — See  A.,  1944,  I,  79. 

Spectrum  analysis  data  on  gypsum  from  Permian  deposits  of  Tar¬ 
tary,  L.  M.  Miropolslci  and  S.  A*.  Borovik  (Compt.  rend .  Acad.  Sci. 
U.R.S.S.,  1943,  88,  33— 38).— 0f  the  55  elements  sought  spectro- 
graphically  in  17  samples  of  gypsum  only  15,  viz.,  Li,  Be,  B,  Mg, 
Al,  Si,  Ca,  Ti,  Mn,  Fe,  Cu,  Sr,  Y,  Zr,  and  Bi,  were  found.  There 
are  no  marked  differences  in  composition  of  samples  taken  from 
different  stratigraphical  horizons.  Secondary  gypsum  has  a  simpler 
composition  than  primary.  Fe,  Ti,  and  Cu  appear  to  be  responsible 
for  colour.  Mg,  Si,  Ca,  Ti,  Fe,  and  Sr  are  always  present ;  Li,  Be, 
Y,  Zr,  and  Bi  occur  sporadically,  and  only  as  traces.  L.  S.  T. 

A  monehikite  from  Takob  (Tadjik  Soviet  Socialist  Republic).  S.  D. 
Tschetverikov  (Compt.  rend .  Acad .  Sci .  U.R.S.S.,  1943,  38,  37— 
41).— An  unusual  occurrence  of  a  dyke  of  black  lamprophyric  rock 
(monehikite)  in  a  biotite  granite  is  described.  A  chemical  analysis 
[L  Tuchin]  is  recorded.  L.  S.  T, 

Effect  of  salt  admixtures  on  the  dissociation  ol  dolomite.  L.  G. 
Berg  (Compt.  rend.  Acad.  Sci .  U.R.S.S.,  1943,  88,  24 — >27). — The 
effect  of  mixing  NaCl  with  dolomite  (I)  on  the  time-temp,  curves  of 
(I)  is  illustrated  graphically  and  is  discussed.  L.  S.  T, 

Oxidation  by  potassium  hydrogen  sulphate  as  a  distinguishing 
feature  between  amphiboles  and  pyroxenes,  M.  R.  A.  Iyer  (Current 
Sci.,  1943,  12,  271 — 272). — Data  which  show  that  in  amphiboles  the 
proportion  of  FeO  oxidised  to  Fe303  by  fusion  with  KHS04  is  >  in 
pyroxenes  of  similar  composition  are  tabulated.  The  extent  to 
which  oxidation  takes  place  depends  in  some  measure  on  the  com¬ 
position  of  the  substance,  e.g.,  a  high  %  of  MgO  reduces  the  degree 
of  oxidation.  L.  S.  T, 

Kaolin  seams,  J.  R.  O.  de  Villacian  (Inst.  Geol.  Min .  Espaha , 
1943,  11,  3— 31).— Kaolin  is  considered  to  be  formed  from  felspar 
by  HjjO  at  temp.  <400°,  More  prolonged  action  or  higher  temp, 
produce  cryst.  kaolin.  The  formation  of  sericite  from  plagioelase 
occurs  similarly  with  HaO  containing  K\  F,  R.  G. 
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I. — SUB-ATOMICS. 

Emissivity  characteristics  o!  hot  metals,  with  special  reference  to 
the  infra-red,  D.  J.  Price  and  H.  Lowery  (Iron  and  Steel  Inst*, 
March,  1944,  Advance  copy ,  24  pp.).— The  theoretical  and  practical 
considerations  in  connexion  with  the  study  of  emissivity  are  dis¬ 
cussed  under  the  headings  :  definition  of  emissivity,  basic  theory, 
emissivity  and  pyrometer  correction,  experimental  technique,  and 
previous  measurements.  The  relevant  literature  is  critically  sur¬ 
veyed,  with  64  references.  The  application  of  emissivity  data  to 
correction  of  pyrometer  readings  is  examined.  Available  inform¬ 
ation  does  not  meet  this  need,  especially  in  the  case  of  Fe.  Avail¬ 
able  data  apparently  indicate  a  zero  temp.  coed,  of  emissivity  for 
all  substances  at  a  sp.  infra-red  A;  hence,  at  a  certain  A  for  each 
substance  the  emissivity  to  a  pyrometer  would  be  much  simplified. 

T.  D.  F. 

Determination  of  oscillation  intensities  in  atomic  spectra.  D.  S. 

Roshdestvenski  and  N.  P.  Penkin  (Bull.  Acad,  Sci.  U.R.S.S.,  Sir. 
Phys 1941,  5,  97—101). — A  graphite  furnace  in  which  metal 
vapours  at  3000®  can  be  examined  is  described.  The  anomalous 
dispersion  of  Fe  vapours  at  6050 — 5330  a.  could  not  be  measured 
exactly  because  of  the  reaction  between  Fe  and  graphite ;  better 
results  were  achieved  with  the  Cr  triplet  5204*68 — 5208*59  a.  The 
probability  of  oscillations  causing  these  lines  agrees  with  theory. 
From  the  intensity  of  Na  and  Ba  lines  it  is  suspected  that  thermal 
equilibrium  was  not  reached  in  the  furnace.  J.  J.  B. 

(A)  Arc  spectrum  with  carbon  electrodes  ol  cerium,  neodymium, 
and  praseodymium  between  2200  and  5000  a.  for  2  x  10~\  2  x  10~5, 
and  2  x  I0'e  g .  (b)  Arc  spectrum  with  carbon  electrodes  of  dys¬ 
prosium,  holmium,  and  terbium  between  2200  and  5000  a.  for 
2  X  10~\  2  X  10~6,  and  2  X  10™6  g.  j,  M.  L6pez  de  Azcona  (Anal. 
Pis.  Qufm 1940,  30,  154—164,  261—275;  cf.  A.,  1940,  I,  399). — 
(a)  202  lines  are  tabulated  for  Ce,  persisting  at  a  concn.  of  2  X  10-4, 

130  at  2  x  IQ"5,  and  24  at  2  X  10"fl  g.  For  Nd  the  figures  are  249, 

19,  and  3,  and  for  Pr,  179,  33,  and  6  lines  respectively.  The  most 
persistent  lines  are  compared  with  those  previously  recorded. 

(b)  The  corresponding  figures  for  Dy  are  194,  57,  and  15,  for 
Ho,  300,  107,  and  38  (with  3  at  2  X  10““  g.),  and  for  Tb,  374,  154, 
and  15.  The  most  persistent  lines  are  compared  with  those  pre¬ 
viously  recorded.  F.  R.  G. 

Arc  spectrum  of  tungsten.  F.  Poggio  Mesorana  (Anal.  Pis.  Quint., 
1942,  38,  281—295  ;  cf.  A.,  1936,  916). — New  levels  in  the  arc 
spectrum  of  W  together  with  those  previously  calc,  are  grouped 
into  terms  pertaining  to  the  configurations  5i465~,  6# 6.9,  5d46s  6d, 
oc?46s6jh,  and  5d5Qp.  F,  R,  G. 

Relative  energy  distribution  in  the  continuum  of  immersed  sparks 
between  9000  and  5000  A,  H.  Schubert  (Ann.  Physik ,  1941,  [v],  39, 
295— 307).— The  intensity  of  spark  discharges  beneath  the  surface 
of  HaO  and  CC14  is  investigated,  the  relative  distribution  being 
determined  photographically  and,  under  H20,  photoelectric  ally. 
Within  fairly  wide  limits  of  error  the  energy  distribution  is  inde¬ 
pendent  of  the  material  of  the  electrodes  and  the  nature  of  the 
liquid,  but  is  not  const,  in  the  long-A  region.  The  half-val,  width 
of  the  Ha  line  is  100  a.  ±10%.  A.  j,  M. 

Absorption  spectra  of  rare  earths.  A,  N.  Zaidel  (Bull.  Acad .  Sci. 
U.R.S.S Sir .  Phys.,  1941,  5,  1 11— 1 13).— The  spectrum  of  NdCI3 
in  aq.  HC1  is  not  basically  changed  by  heating  the  solution  at  160° 
above  the  crit.  temp.,  although  the  absorption  bands  (5800  and 
5200  a.)  are  shifted  towards  red  by  20  a.  for  every  100°  temp.  rise. 
It  is  suggested  that  the  theory  of  spectrum  line  broadening  by  foreign 
gases  may  be  extended  to  account  for  the  widths  of  absorption 
bands  of  rare-earth  ions  in  solution.  J.  J.  B. 

True  line  breadth  and  oscillator  strength  of  europium  sulphate 
lines,  G.  Joos  and  K.  H.  Hellwege  (Ann.  Physik,  1941,  [v],  39, 
25— 29).— Photometric  data  at  15°  are  compared  with  data  at 
—  190°  for  the  Eu  sulphate  lines  7F  ->X0»  5793  a.,  7F 
5257  a.,  and  7F->X2,  4651  a.  Half-val.  breadths  in  sec.-1  at  15° 
are  4*35  X  1010,  6*52  x  1010,  9'72  x  1010,  respectively,  and  oscillator 
strengths  added  for  the  components  of  the  lines  are  1*4  X  10~lor 
9*7  x  10"*,  and  33-8  x  10"*,  respectively,  ~10~3  times  <  vals.  for 
Pr  sulphate.  L  I  I 

h  (a.,  i.) 


Influence  ol  chemical  binding  on  K  X-ray  absorption  and  emission 
spectra,  I.  B.  Borovski  (Bull.  Acad.  Sci.  U.R.S.S.,  Sir .  Phys., 
1941,  5,  187— 194).— The  structure  of  the  main  edge  of  K  absorption 
bands  and  its  relation  to  interat.  forces  are  discussed  for  various  Ti, 
Mn,  and  ¥  compounds.  J.  J.  B. 

Compton  effect  diffusion  of  X-rays  is  less  for  an  atom  contained  in 
a  crystal  than  for  the  free  atom,  J.  Laval  (Compl,  rend.,  1942,  215, 
27g_279).— Observed  Compton  scattering  in  diamond,  Al,  and 
sylvine  crystals  is  <  that  calc,  for  corresponding  free  atoms. 

N.  M.  B. 

Possible  explanation  of  the  weakening  of  the  Compton  effect  in 
crystals,  j.  Laval  (Compt.  rend,,  1942,  215,  369— 360).— The 
weakening  is  attributed  to  the  restriction  of  the  Compton  recoil 
electron  to  "  allowed  "  energy  bands.  N.  M.  B. 

Photo-electric  threshold  of  copper*  A.  Blanc-Lapierre  (Compt. 
rend.,  1942,  215,  321— 323).— Determinations  on  Cu  foil,  sealed  in  a 
vac.  tube  and  exposed  to  Hg-arc  radiation,  give  the  val.  2660  a. 
Vais,  deduced  from  available  curves  for  powdered  or  volatilised  Cu 
are  2800  and  2650  A.,  respectively.  N.  M.  B. 

Determination  of  relatively  short  optical  life»periods  in  an  atomic 
jet.  H.  Brack  (Compt.  rend.,  1942,  215,  431 — 433). — A  small  region 
of  the  jet  is  excited  by  electron  impact,  and  the  displacement  from 
this  region  of  the  “  centre  of  gravity  "  of  the  emission  zone  is  deter¬ 
mined.  The  theory  of  the  method  is  outlined.  A.  J.  E.  W, 

Energy  distribution  among  secondary  electrons,  I.  Longitudinal 
magnetic  field  method.  R.  Kollath  (Ann.  Physik,  1941,  [v],  39, 
59— 80).— In  the  magnetic  analyser  described,  primary  electrons  from 
a  hot  filament  in  a  narrow  beam  impinge  on  a  target,  and  secondary 
electrons  are  constrained  to  follow  a  path,  predetermined  by 
diaphragms,  into  a  measuring  chamber,  by  the  application  of  a 
variable  longitudinal  magnetic  field,  from  the  magnitude  of  which 
their  energy  is  calc.  Data  are  given  for  Ta,  Mo,  and  Be  targets. 
The  method  is  applicable  to  photoelectrons.  L.  j.  j. 

Effect  of  temperature  on  the  secondary  electron  emission  of  metals, 

(a)  R.  Kollath.  (b)  A.  Becker  (Ann.  Physik,  1941,  [v],  39,  19 — 22, 
23 — 24). — Comments  on  a  paper  by  Reichelt  (ibid.,  1940,  [v],  38, 
293).  L.  J.  j. 

Diffusion  of  radiation  in  a  gas  discharge,  F.  A.  Butaeva,  L.  M. 
Biberman,  and  ¥.  A.  Fabrikant  (Bull.  Acad.  Sci.  U.R.S.S,,  Sir , 
Phys. ,  1941,  5,  95—96). — Differences  between  diffusion  phenomena 
involving  particles  and  photons  are  discussed,  and  a  method  of 
taking  photon  diffusion  into  account  in  the  theory  of  radiation 
from  gas  discharges  is  outlined.  J.  j.  B. 

Electrical  characteristics  of  the  oxonator  discharge. — See  B.,  1944, 
II,  98. 

Position  of  the  transuranie  elements  93  and  94  in  the  natural  system 
of  the  elements*  C.  Bedreag  (Compt.  rend.,  1942,  215,  537—539).— 
From  a  survey  of  available  data,  the  elements  are  assigned  to  a  new 
column  between  W,  U,  and  Mn,  Ma,  Re.  N.  M.  B. 

The  ionisation  method  of  measuring  neutron  energy,  L.  H.  Gray 
(Proc.  Camb .  Phil.  Soc 1944,  40,  72— 101),— Using  an  ionisation 
chamber  filled  with  a  gas  of  the  same  at.  composition  as  the  walls, 
the  energy  Ev  absorbed  per  unit  vol.  of  the  solid  is  the  product  of 
the  ionisation  Jv  in  the  cavity,  the  average  energy  W  used  up  in 
producing  a  pair  of  ions  in  the  gas,  and  the  stopping  power  p  of 
the  solid  relative  to  the  gas.  Methods  of  estimating  IV  and  p  are  dis¬ 
cussed,  and  it  is  concluded  that  at  best  the  abs.  determination  of 
is  liable  to  errors  of  ~5%.  H.  j.  W. 

Absorption  and  coincidence  experiments  with  19SAu.  N.  Feather 
and  J.  Dainty  (Proc.  Camb.  Phil.  Soc.,  1944,  40,  57— 71).— In 
addition  to  •  the  radiations  observed  by  other  investigators,  198Au 
emits  a  fairly  intense  y-radiation  of  -*^65  e.kv.  energy.  This  is 
distinguished  from  the  K  X-radiation  of  Hg,  and  it  is  not  the 
K  X-radiation  of  Pt.  /^electron  capture  cannot  take  place  in 
>  —16%  of  the  disintegrations  of  188Au.  H.  J.  W. 

Spectrum  of  /S-rays  from  133L  N.  A.  Perfilov  (Compt.  rend .  Acad. 
Sci.  U.R.S.S.,  1941,  33,  485 — 487). — Measurements  by  the  cloud- 
chamber  method  indicate  that  the  jS-rays  from  133I,  produced  by 
bombardment  of  U04(N03),  with  neutrons  from  Rn  +  Be,  have  a 
max.  energy  of  -—1*07  m.cv/  J.  W.  S. 
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Cosmic-ray  showers  containing  non-synehronised  particles.  A. 

Freon  (Compt.  rend.,  1942,  215,  323 — 325) . — Experiments  with  a 
special  arrangement  of  counters  indicate  the  presence  of  small 
showers  arising  from  a  meson  which  disintegrates  above  the  appar¬ 
atus,  which  receives  a  disintegration  electron  and  one  or  several 
collision  electrons.  N.  M.  B. 

Absorption  of  the  hard  component  of  cosmic  radiation*  M.  E. 

Rose  (/.  Franklin  Inst.,  1943,  236,  9 — 45). — Mathematical.  A 
phenomenological  theory  of  absorption  of  mesotrons  in  the  atm. 
and  in  dense  materials  at  and  below  sea- level  is  given.  Assuming 
2  x  10" $  see.  for  the  proper  lifetime,  the  calc,  energy  distribution 
at  sea  level  accords  well  with  observations.  The  theory  leads  to 
satisfactory  agreement  between  observed  and  calc,  angular  distrib¬ 
ution  at  sea-level  and  absorption  in  Pb.  N.  M.  B, 

Angular  distribution  of  shower  particles.  S.  Z.  Belenki  {Compt. 
rend .  Acad.  Sd.  U.R.S.S.,  1942,  36,  97—100). — A  formula  for  the 
mean  scattering  angle  of  shower  particles  in  passing  through  matter, 
taking  ionisation  losses  into  account,  is  derived.  For  the  scattering 
in  air,  the  mean  angle  is  reduced  from  18°  to  12°  by  the  ionisation 
losses  for  particles  with  100,  Me; v.  energy,  and  from  60°  to  27°  for 
an  energy  of  30  Me.v.  The  theory  only  applies  qualitatively  for 
scattering  by  substances  of  high  at.  wt.  IE  J.  W» 

Photon  in  the  quantum  theory  of  radiation,  J.  Yvon  (Compt. 
rend.,  1942,  215,  410 — 412) , — Consideration  of  the  transfer  of  an 
energy  quantum  from  an  excited  to  an  absorbing  atom  leads  to  a 
representation  of  a  photon  as  a  complex  potential  vector. 

A.  j.  E.  W. 

Nature  o!  the  planets.  A,  Dauvillier  (Compt.  rend.,  1942,  215, 
222 — 224). — The  theory  of  planet  formation  from  photospheric 
solar  matter  leads  to  the  existence  of  large,  low-density  planets  of 
light  elements,  and  small  dense  planets  nearer  to  the  sun.  This 
view  of  large  planets  is  discussed  in  relation  to  their  known  structure 
to  explain  their  density,  colour,  and  spectral  characteristics,  and 
results  are  compared  with  observational  data.  N.  M.  B. 

Incomplete  separation  of  variables  in  calculations  on  poly-electron 
atoms.  M.  G.  Veselov  (Bull.  Acad .  Sci.  U.R.S.S.,  Sir.  Phys. ,  1941, 
5,  102 — 106). — Mathematical.  A  method  applicable  to  atoms  with 
two  valency  electrons  is  developed  and  applied  to  Lri  and  Be+ri 

J*  J'  B. 

Hew  periodic  table  of  the  chemical  elements,  (a)  J.  Pin  ilia,  (b) 
E.  Sclles  (Anal.  FIs.  Quim.,  1940,  36,  227—228,  229 — 232). — (a) 
The  table  of  Guzmdn  (A.,  1940,  I,  311)  is  criticised  as  not  making  a 
clear  representation  of  the  periodicity  of  the  elements. 

(b)  Guzman's  table  is  criticised  on  the  grounds  that  the  chemical 
properties  of  the  elements  cannot  be  expressed  in  precise  mathe¬ 
matical  terms.  F.  R.  G. 

Principle  of  spectral  resolution  in  wave  mechanics.  J.  L.  Bos¬ 
ton  dies  (Compt.  rend.,  1942,  215,  523 — 525). — Mathematical. 

N.  M.  B. 

Vortex  atoms.  F.  H.  Loring  (Chem.  Products,  1944,  7,  40). — 
The  connexion  between  probability  nos.  (which  enter  into  the  at. 
nos.  of  the  inert  gases,  and  into  special  groupings  of  elements  in 
the  periodic  table,  as  well  as  into  a  no.  of  properties  of  orbits  in 
general)  and  Kelvin’s  theory  of  the  vortex  atom  is  discussed. 

A,  J.  M. 

Evaluation  of  the  cosmical  number.  (Sir)  A.  S.  Eddington  (Proc. 
Cantb.  Phil .  Sac.,  1944,  40,  37 — 50). — The  cosmical  no,,  N  — 
|  X  225C  x  136,  is  a  fundamental  const.,  which  enters  into  many 
physical  formulae,  and  determines  the  ratio  of  the  electrical  to  the 
gravitational  forces  between  particles,  the  range  and  magnitude  of 
the  non-Cou  lombian  forces  between  particles,  and  the  cosmical 
repulsion  manifested  in  the  recession  of  the  nebulae.  Its  inter¬ 
pretation  as  the  no.  (%nk)  of  protons  and  electrons  in  the  universe 
is  discussed  at  length.  W,  j. 

II.— MOLECULAR  STRUCTURE. 

Band  spectra  and  energies  of  dissociation  of  diatomic  molecules, 

A.  G.  Gay  don.  li.  C.  Pankhurst.  R.  F.  Barrow.  W.  Jevons  (Proc, 
Physical  Soc .,  1944,  56,  204—212), — A  discussion.  Gay  don  reviews 
spectroscopic  methods  of  evaluating  energies  of  dissociation  (D), 
with  special  reference  to  CO,  N2,  and  NO  (see  A.,  1944,  I,  95), 
and  gives  9-764  e.v.  as  the  most  probable  val.  of  D  for  N2,  Pank¬ 
hurst  points  out  the  uncertainties  of  evaluations  of  D  due  to  long 
extrapolation  of  vibrational  energy  levels  and  to  the  arbitrary 
representation  of  potential  energy  as  a  function  of  internuclear 
distance.  Barrow  describes  the  trends  of  mol.  consts.  (electronic 
energies,  vibrational  frequencies,  energies  of  dissociation,  etc.) 
throughout  the  group  of  diat.  oxides,  sulphides,  selenides,  and 
tellurides  of  C,  Si,  Ge,  Sn,  and  Pb.  Jevons  discusses  the  spectro¬ 
scopic  similarity  between  these  group- IV — VI  mols.  and  the  group 
of  mols.  each  of  which  consists  of  two  group- V  atoms,  such  as 
N2,  PN,  AsN,  SbN,  Asa,  Sb2,  and  SbBi.  W.  J. 

Presence  of  the  Lyman  band  system  of  nitrogen  in  the  ultra-violet 
radiation  of  the  night  sky.  L.  Herman  (Compt.  rend.,  1942,  215, 
527— 529)  —Frequencies  calc,  by  the  Birge™Hopfield  formula  arc 


compared  with  experimental  data  for ,  83  bands  of  the  N2  system 
and  with  vals.  calc,  by  an  alternative  formula  which  is 
proposed,  and  leads  to  better  agreement.  N.  M.  B. 

Emission  band  system  of  PbSe.  R.  F.  Barrow  and  (Miss)  E.  E. 
Vago  (Proc.  Physical  Soc.f  1944,  56,  76—78). — A  band  system 
(d->x)  of  ~40  bands  in  the  region  3350 — 3850  a.,  excited  by  a 
heavy-current,  uncondensed,  positive-column  discharge  through 
PbSe  in  a  Si02  tube,  is  photographed  in  dispersion  ~7*4  a.  per  mm. 
Vibrational  analysis  gives  for  the  wave  nos.  of  the  band -heads 
the  expression  vhe*d  =  28,416*9  -j-  (190*5iri  —  0*6 nn)  —  (277’4u"  — 
O’SGtri'2),  where  u  =  v  +  f.  The  identity  of  the  val.  of  W'  with 
that  for  the  ground  state  of  PbSe  (cf.  Walker  ei  al.,  A.,  1938,  I, 
116)  shows  that  the  lower  state  of  the  new  transition  is  the  ground 
state.  N.  M.  B. 

Absorption  spectrum  of  SnTe,  R.  F.  Barrow  and  (Miss)  E.  E. 
Vago  (Proc.  Physical  Soc.,  1944,  56,  78— 85).— From,  absorption 

studies  in  the  visible  in  the  temp,  range  800- . 1400°,  data  for  <-M40 

bands  are  tabulated,  and  the  bands  are  assigned  to  four  systems, 
one  of  which  has  previously  been  observed  in  emission  (cf.  Barrow, 
A.,  1940,  I,  281).  N.  M.  B. 

Absorption  spectrum  of  nitrogen  dioxide  on  films  of  aromatic 
compounds.  I.  O.  Gorislavetz  (J.  Phys.  Chem.  Russ.,  1943,  17, 
97 — 101). — It  was  hoped  to  detect  intermediate  compounds  by 
determining  the  absorption  of  films  of  CeHfl,  Cj0H8s  anthracene, 
and  PhOH  in  a  N02  atm.  Only  a  general  absorption  at  A  <3680  A. 
(for  C6He)  to  <5800  a.  (for  PhOH)  was  observed.  J.  J.  B. 

Comparison  of  the  spectra  of  nickel  and  cobalt  halides  in  the 
crystalline  and  gaseous  state,  (Influence  of  the  nature  of  the  chemical 
bond  on  the  spectra  of  uni«  and  bi-valent  metal  halides.)  K.  Butkow 
and  I.  Woj ciechowska  (Z.  physikal.  Chem.,  1941,  B,  49,  131 — 144). — 
The  absorption  spectra  of  NiBr2f  Nil2f  and  CoI2  in  the  vapour  state 
were  determined  in  the  range  7000 — 1900  A.  The  absorption  spectra 
of  NiBra  and  CoI2  are  obscured  by  those  of  Br2  and  I2,  due  to  thermal 
dissociation.  The  spectrum  of  Nil2  is  so  strongly  obscured  that  it 
can  be  observed  only  by  the  addition  of  Hi.  The  observed  max, 
are  due  to  fission  of  unexcited  halogen  atoms  from  the  mols.  The 
absorption  spectra  of  uni-  and  bi-valent  metal  halides  in  the.  cryst. 
and  gaseous  states  are  compared.  At  140 — 150°  a  continuous 
max.  at  2670  a.  was  found  in  the  absorption  spectrum  of  saturated 
I*  vapour ;  this  does  not  appear  in  the  band  system  of  Pringsheim 
and  Rosen  (A.,  1928,  1072).  j.  F.  H. 

Spectral  investigation  of  high-frequency  discharge  in  acetylene^ 
air  flame.  V.  S.  Rossichin  and  V.  P.  Timkovski  (Bull.  Acad.  Sci . 
U.R.S.S.,  Sir.  Phys.,  1941,  5,  219 — 221). — The  combustion  of  a 
mixture  of  C2H2  25  and  air  75%  is  accelerated  by  electric  vibrations 
of  frequency  >3-4  X  107  cycles  per  sec.  The  emission  spectrum 
of  the  flame  in  a  field  of  2*5  X  10 7  cycles  contains,  in  addition  to 
the  usual  bands,  N,  bands,  more  CN  bands,  and  Zn  lines  (from 
brass  electrodes).  In  a  field  of  3*7  X  107  cycles  N2  and  bands 

appear,  and  the  intensity  of  CH  bands  (3900  a.)  and  CN  bands 
(3883  and  3871  a.)  rises ;  this  is  associated  with  the  acceleration  of 
combustion.  j.J.B. 

Relations  between  chemical  activity  and  absorption  in  the  ultra¬ 
violet  of  certain  organic  molecules.  YU.  Absorption  spectra  of  the 
amides  of  acetoacetic  acid,  K.  G.  Naik,  R.  K.  Trivedi,  and  B.  N. 
Mankad  (J.  Indian  Chem .  Soc.,  1943,  20,  3S9 — 3D1  ;  cf.  A.,  1944,  II, 
157) —Curves  are  plotted  and  discussed  for  aq.  solutions  of  acetoacet- 
anilide,  -o-  and  -b-tolylamide,  -m-4-xylylamide,  -a-  and  - 8 -naphthyl - 
amide.  ’  N.  M.  B. 

Absorption  curve  of  perloline.  F.  B.  Shorland  (New  Zealand  J . 
Sci.  Tech.,  1943,  24.  B,  159—160;  cf.  A.,  1944,^11,  H 3) .—Absorption 
for  the  free  base  in  CHC13  and  the  hydrochloride  in  0*1n-HC1  begins 
at  515  and  435  mp.  and  exhibits  max.  at  470  and  398  rap.  and  min. 
at  375  and  325  mp.  respectively.  S.  A.  M. 

Colour  and  constitution  of  azo-dyes.— See  B.,  1944,  II,  102. 

Absorption  spectra  of  pyrethrum  extracts. — See  B.,  1944,  III,  76. 

Pigments  of  cottonseed. — See  A.,  1944,  III,  444. 

Luminescence  spectra  of  rare-earth  ions.  J.  I.  Larionov  (Bull. 
Acad.  Sci .  U.R.S.S.,  Sir .  Phys.,  1941,  5,  107— 110).— The  discrete 
luminescence  spectrum  of  Tblv  in  its  salts  and  solutions  is  due  not 
only  to  the  presence  of  an  unfilled  4/  shell,  but  also  to  TbIV  ion'  in 
salts  and  solutions  being  identical  with  the  theoretical  Tblv  ion. 
The  same  identity  holds  for  Crlv  in  a  Cr„03  phosphor  and,  perhaps, 
for  MnnI  in  a  Mn-MgO,TiOa  phosphor.  The  effect  of  the  environ¬ 
ment  of  the  ion  is  discussed.  -  J.J.B. 

Luminescence  spectra  of  electrolyte  solutions.  A.  A.  Schischlov- 
ski  (Bull.  Acad .  Sci.  U.R.S.S. ,  Sir .  Phys.,  1941,  5,  126 — 129). — A 
review  (cf.  A.,  1940,  I,  66).  J.  J.  B. 

Spectral  study  of  a  luminescent  reaction.  P.  Groh  and  A.  Kirr~ 
mann  (Compt.  rend.,  1942,  215,  275—276). — The  reaction  2KOH  + 
Ci2  +  H202  2KC1  +  Q2  +  2H20  is  accompanied  by  a  red 
luminescence  showing  an  unresolved  band  at  <—610—650  mp.  with 
a  max.  at  ~632  mp.,  and  a  weaker,  narrower  band  with  a  max.  at 
^578  m p.  Explanations  are  discussed,  N.  M.  B. 
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Dielectric  after-effect  phenomena  in  phosphors.  H.  Ruffler 
(Ann.  Physik,  1941,  [v],  39,  203— 208) ‘ The  after-effect  in  CdS- 
Cu  phosphors,  of  varying  [Cu]  is  investigated  at  different  temp. 
(20 — 100°)  in  both  the  unexcited  and  the  excited  states.  At  const, 
temp,  the  after-effect  diminishes  with  decreasing  [Cu].  Exposure 
to  light  causes  a  considerable  increase  in  the  after-charge  current, 
the  increase  being  greater  for  lower  than  higher  [Cu].  Increase  of 
temp,  accentuates  the  after-effect ;  in  the  case  of  unexcited  phos¬ 
phors  this  is  independent  of  [Cu].  Irradiation  increases  the  effect 
of  temp,  on  the  after-charge  current  considerably,  and  the  higher  is 
the  [Cu]  the  greater  is  the  increase.  The  results  can  be  explained 
by  assuming  the  presence  of  dipoles  which  determine  both  the 
dielectric  and  optical  properties  of  the  phosphor.  A.  J.  M. 

Characteristic  frequencies.  L.  S.  Mayantz  (Bull.  Acad.  Sci. 
U.R.S.S.,  Sir.  Phys,,  1941,  5,  158—101). — Conditions  are  discussed 
for  a  definite  frequency  of  the  Raman  spectrum  to  be  a  function  of 
one  linking  only.  The  difference  between  the  force  consts.  of  similar 
mols (CCLl)rj  and  (CBr2I)2,  cannot  be  immediately  deduced  from 
the  shift  of  the  characteristic  frequency.  j .  J .  B . 

Calculation  of  the  frequencies  of  polyatomic  molecules.  M.  A. 
Eliaschevitsch  and  B.  I.  Stepanov  (Bull.  Acad.  Sci.  U.R.S.S,,  Sir . 
Phys,,  1941,  5,  155— 157).— A  method  is  indicated  for  calculating 
the  vibration  frequencies  of  poly  at.  mols.  Application  of  the 
method  to  CH4t  C2H6,  and  C3H8  is  successful.  j,  J.  B. 

Infra-red  absorption  spectrum  of  phosphorus  trimethyl.  F.  j. 

Wagstaffe  and  H.  W.  Thompson  (Trans.  Faraday  Sac.,  1944,  40, 
41— 42).—  Measurements  are  recorded  for  the  range  3— 20 

F:  L.  U. 

s  Infra-red  absorption  spectra  and  structure  of  metallic  carbonates* 
bicarbonates,  and  thioesrbonates.  (Mme.)  R.  Duval,  C.  Duval,  and 
J-  Lecomtc  (Compt.  rend.,  1942,  215,  525— 520).— Approx,  general 
data  and  their  interpretation  are  given  and  discussed  for  12  carbon¬ 
ates,  5  bicarbonates,  and  5  thiocarbonates,  all  of  unspecified  metals. 

N,  M.  B. 

Baman  spectra  ol  complex  mercury  halides.— See  A.,  1944,  I,  85. 

Raman  spectra  of  liquid  and  solid  chlorine,  bromine,  and  iodine 
compounds  of  aluminium.  H.  Gerding  and  E.  Smit  (Z.  physikal. 
Ghent.,  1941,  R,  50,  171—193). — Raman  spectra  of  liquid  and  solid 
A1C13  have  been  examined  at  215°,  180°,  170°,  and  20°,  AlBr3  at 
115°  and  room  temp.,  and  AII3  at  215°  and  room  temp.  For  liquid 
AlClj  three  polarised  and  four  or  five  depolarised  lines  are  found, 
agreeing  with  an  Al2Clg  mol,  with  symmetry.  A  model  with 
tetrahedral  distribution  of  Cl  about  two  Al,  the  two  tetrahedra 
having  a  common  side,  is  postulated  in  preference  to  a  planar 
distribution.  This  correlates  the  Raman  lines  found  with  nine 
Raman-active  normal  vibrations.  AlBr3  and  Alla  give  spectra 
agreeing  with  double  mols.  in  both  solid  and  liquid  phases.  A1C13 
frequencies  are  lower  for  the  solid  than  the  liquid  phase,  whilst 
their  intensities  are  unchanged.  The  340  cm."1  line  of  the  liquid 
appears  as  a  double  line  in  the  solid.  This  decrease  in  Av  is  attrib¬ 
uted  to  denser  packing  and  consequent  electrostatic  interaction. 
No  change  is  observed  between  170°  and  180°.  L.  J. 

Raman  spectra  and  structure  of  sulphuric  acid,  V.  M.  Kudr- 
javtzeva  (Bull.  Acad .  Sci.  U.R.S.S.,  Sir.  Phys.,  1941,  5,  131 — 
143). — The  vv  of  the  Raman  lines  of  H2S04  at  0°,  35°,  and  50°, 
and  of  aq,  H2S04,  Me2S04,  and  a  mixture  of  H2504  and  Me2S04 
(1  :  1)  at  16°  are  determined;  contrary  to  literature  indications 
there  are  no  lines  between  2500  and  3000  cmr1  in  pure  H2S04.  For 
the  lines  382 — 1350  cmr1  in  H2504  the  probable  vibrations  in  the 
mol.  are  suggested.  The  frequencies  160  and  275  cmr1  are  attrib¬ 
uted  to  H  bonds  between  H2S04  mols. ;  they  persist  in  the  H2S04-™ 
Me3SQ4  mixture.  The  OH  vibrations  (3340—3650  cmr1)  of  this 
mixture  are  similar  to  those  in  H2S04  at  higher  temp.  (60°),  as 
both  heating  and  dissolution  destroy  multimol.  H2SQ4  chains. 

J.  J-  B. 

Ionisation*  Raman  spectrum  and  vibrations  of  perchloric  acid.— See 

A.,  1944,  I,  127. 

Raman  spectra  and  structure  of  the  orthophosphates*  phosphites* 
and  hypophospMtes,  J.  P.  Mathieu  and  J.  Jacques  (Compt.  rend., 
1942,  215,  346— 347),— Tabulated  data  on  the  frequencies,  state  of 
polarisation,  and  intensity  of  Raman  lines  for  the  Na  and  K  salts 
lead  to  classifications  of  the  corresponding  modes  of  vibration  and 
information  on  structure,  N,  M.  B. 

Depolarisation  of  the  Raman  lines  of  metamolybdic  acid  in  aqueous 
solution.  (Mile.)  M.  Murgier  and  (Mile.)  M.  Theodoresco  (Compt. 
rend,,  1942,  215,  630- — 531).— A  single  polarised  line,  950  cmr1,  has 
been  obtained.  The  depolarised  line  is  853  cm,"1  Significance 
and  interpretation  are  discussed,  N,  M.  B. 

t  Raman  spectra  of  hydrocarbons*  IV.  j5£-Dimethyl-Aae-hexa- 
diene  and  0e-dimethyl-A£5-hexadiene.  F.  F.  Cleveland  (J.  Chem. 
Physics ,  1944,  12,  63— 55).— The  olefinic  lines  of  (CH2:CMe*CH2}2 

(I)  and  (CMe2!CH)2  (II)  have  the  following  Raman  frequencies, 
relative  intensities,  and  depolarisation  factors :  (I)  1297  (50), 
1414  (430)  0-74,  1651  (1000)  0-21,  2977  (580)  0*28,  3074  (220)  0-78, 

(II)  1227  (75)  0-40,  1663  (1000)  0*18,  3012  (very  weak),  3040  (very 
weak).  Vais,  for  (I)  agree  with  earlier  data  for  CXYICH,  olefines, 

H  2  (A.,  I.) 


and  vals.  for  (II)  show  conjugation  decreases  in  frequency  of  19,  19, 
0,  10  cm."1  relative  to  CXYXHZ  in  dipentene.  L.  J.  J. 

Raman  spectra  of  two  forms  of  a/foocimene.  J.  J.  Hopfield, 
S.  A.  Hall,  and  L.  A.  Goldblatt  (/.  Amer.  Chem.  Soc.,  1944,  68, 
115 — 118). — Two  forms  of  a/foocimene  (I),  A  and  B,  have  been 
isolated  in  the  pyrolysis  products  of  a-pinene  at  ~375®,  and*  whilst 
both  yield  the  same  additive  product  with  (lCH*CO)aO,  they  have 
different  b.p.,  ip.,  p,  and  Raman  spectra,  A  exhibits  a  strong 
Raman  displacement  of  1365  cm."1  and  B  one  of  1272  cm."1,  thus 
enabling  identification  of  each  in  a  mixture.'  The  Raman  spectra 
support  the  interpretation  that  A  and  B  are  two  of  the  four  possible 
geometrical  stereoisomerides  of  (I).  W.  R.  A. 

Spectra  of  scattered  light  and  viscosity  of  liquids.  E.  F.  Gross  and 
A.  A.  Siromiatnikov  (Bull.  Acad .  Sci.  U.R.S.S. ,  Sir,  Phys.,  1941,  5, 
144 — 147).— The  intensity  of  light  depolarised  and  scattered  without 
,  frequency  change  is  high  in  PhOH  and  p-cresol  at  19°,  At 
140—174°  this  intensity  is  less,  but  a  diffuse  depolarised  back¬ 
ground  appears  on  both  sides  of  the  unchanged  frequency.  The 
background  is  due  to  mol.  movement  and  becomes  noticeable  when 
the  relaxation  time  of  a  mol.  is  comparable  with  the  period  of  light 
vibrations,  '  J.  J.  B. 

Relaxation  and  light  scattering  in  liquids*  M.  A.  Leontovitsch 
(Bull.  Acad,  Sci .  U.R.S.S.,  Sir .  Phys.,  1941,  5,  148— 149).— The  A 
distribution  and  degree  of  depolarisation  in  the  Rayleigh  line  and 
its  background  are  determined  by  application  of  the  relaxation 
theory  of  viscosity,  A  connexion  exists  between  double  refraction 
in  a  flowing  liquid,  relaxation  time,  and  depolarisation  of  scattered 
light.  j.  j.  B. 

Study  of  the  structure  of  Rayleigh  lines  by  means  of  resonance 
absorption*  M.  F.  Vuks  (Bull.  Acad.  Sci.  U.R.S.S .,  Sir.  Phys,,  1941, 
5,  iso — 154).— The  light  of  a  Na  lamp  is  separated  into  a  beam 
which  passes  through  a  wedge,  and  another  which  is  scattered  by 
liquid  CC14  or  G0HS,  and  the  scattered  part  of  which  passes  through 
Na  vapour.  If  the  intensities  of  the  beams  are  made  equal  by 
adjusting  the  wedge  at  room  temp.,  a  temp,  increase  of  the  Na 
vapour  reduces  the  intensity  of  the  second  beam.  This  reduction 
is  different  for  unscattered  light,  for  light  scattered  by  CBHS,  and 
for  light  scattered  by  CC14 ;  this  shows  that  the  fine  structure  of 
the  scattered  line  is  not  identical  with  that  of  the  original  line  and 
..depends  on  the  scattering  liquid.  Similar  results  are  obtained  with 
a  modification  of  the  above  method.  The  Na  vapour  temp,  is 
changed  between  100°  and  350°.  The  results  permit  calculation  of 
the  intensity  distribution  in  the  Rayleigh  line.  J.  J,  B. 

Production  of  a  photo-voltage  in  phosphor  cells*  F.  Goos  (Ann. 
Physik,  1941,  [v],  39,  281— 294),— Phosphors  with  transparent, 
metal-sputtered  electrodes  behave  like  Se  or  CusQ  photo-elements 
when  exposed  to  light,  giving  a  photo-e.m.f.  In  addition  to  a  pure 
photo-effect  there  are  disturbing  secondary  phenomena,  including 
a  crystal  photo-effect.  The  effect  is  particularly  marked  with 
CdS^Cu  phosphors,  which  are  as  good  as  Se.  The  effect  is  widely 
independent  of  phosphorescence  properties.  The  photo-e.m.f,  has 
been  measured  for  CdS-Cu,  CdS-Ni,  and  ZnS-Cu,  and  also  for  a 
n on-luminous  but  photosensitive  ZnS  crystal,  and  for  mixed  phos¬ 
phors  ZnS~Cd$-Cu.  A  rectifier  action  occurs  at  the  boundary 
layer.  Like  Se,  the  max.  in  the  spectrum  of  photo-e.m.f.  in  the  case 
of  CdS-Cu  is  displaced  towards  shorter  A.  This  is  not  so  with  the 
secondary  current  and  dielectric  const.,  which  depend  on  the 
material  of  the  base,  and  are  connected  with  the  phosphorescence. 
The  e.m.f.  is  almost  independent  of  temp,  over  the  range  —180°  to 
50°,  The  widening  of  the  spectrum  is  due  to  secondary  effects  of 
the  base.  There  is  a  change  in  the  spectrum  if  the  CdS-Cu  cell  is 
sputtered  with  An  instead  of  Pt.  The  spectral  distribution  is 
dependent  on  the  conditions  of  prep,  of  the  phosphor  base  and 
the  nature  of  the  photo-sensitive  centres,  but  is  independent  of  the 
luminescence,  A.  J,  M. 

Electrical  conductivity  of  thorium  oxide  at  high  temperatures*  M. 

Foex  (Compt.  rend.,  1942,  215,  534— 536),— Measurements  on  the 
compressed  oxide  in  air,  Ch,  N2,  C02,  vac,,  H2,  and  CO  in  the  range 
000—2100°  are  given  and  discussed.  The  variation  of  resistance 
with  temp,  is  more  rapid  than  for  most  refractory  oxides  and  its 
insulating  power  is  inferior.  The  conductivity  depends  markedly 
on  the  nature  of  the  gaseous  medium,  N.  M.  B. 

Electrostatic  contribution  to  hindered  rotation  in  certain  ions  and- 
dipolar  ions  in  solution,  HI*  T.  L.  Hill  (J.  Chem.  Physics ,  1944,  12, 
56 — 61). — Effective  dielectric  consts.  are  calc,  for  glutamic  acid  and 
its  ions,  and  an  empirical  relation  between  them  valid  for  a  no.  of 
substances  is  indicated*  (Cf.  A.,  1944,  I,  78,)  L*  J*  J, 

Use  of  refractive  index  measurements  in  fatty  acid  ester  analyses* 
K.  F.  Mattil  and  H.  E,  Longenccker  (Oil  and  Soap,  1944,  21,  16 — 
19). — ' The  n  (Abbd  refractometer)  of  highly  purified  Me  decoate, 
laurate,  myristate,  palmitate,  and  oleate  and  their  mixtures  have 
been  determined  at  temp,  from  20°  to  45®.  It  is  shown  that  for 
each  ester  the  relation  «»/$  is  linear  and  given  by  «d9  ~  x  a8, 
where  8  is  the  temp.  *  =»  1*4334,  1*4395,  1*4440,  1*4480,  or  1*4595, 
and  a  =  -0*00040,  -0*00039,  -0*00039,  -0*00039,  or  -0*00038 
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for  the  respective  esters,  in  the  above  order.  The  vals.  1*4251 5 /20Q“ ; 
1*43136^° 9*;  1-43667/20'4*;  — ;  and  l-45157/21'r,  respectively,  were 
determined  by  the  more  accurate  Pulfrich  refractometer.  Me 
stearate  had  «|?  1**4365  and  »{J  1*4345,  Me  linoleate  n|f  1*4597,  and 
Me  linolenate  1*4692.  Examination  of  binary  mixtures  of  the 
esters  at  30°  and  45°  showed  that  a  linear  relation  exists  between 
«d  and  the  %  composition  by  wt.  (but  not  with  molar  composition) ; 
a  similar  relationship  holds  for  three-  and  four-component  mixtures. 
(See  also  C.,  1944,  Part  3.)  E.  L. 

Dispersion  o!  magnetic  birefringence*  R.  Servant  ( Compt .  rend., 
1942,  215,  574 — 576).— The  expression  C  ~  cA/{ A2  —  A0a)  for  the 
Kerr  const.  C  is  applied  to  various  substances,  and  its  significance 
in  the  case  of  gases  and  liquids  is  discussed.  N.  M.  B, 

Hydrogen  bond.  L.  Hunter  (Chem.  and  hid,,  1944,  155—157).— 
A  review.  The  effect  of  the  existence  of  the  H  bond  in  determining 
the  properties  of  HaO  is  discussed.  Types  of  H  bond  involving  the, 
atoms  F,  O,  N,  and  C  are  listed  and  discussed.  A.  J.  M. 

Hyperconjugation  in  paraffin  hydrocarbons.  G.  W.  Wheland  and 
J.  T.  Pinkston,  jun.  (J.  Chem .  Physics ,  1944,  12,  69).— Resonance 
energy  due  to  hyperconjugation  in  paraffin  hydrocarbons  is  shown 
to  increase  the  energy  of  each  C-C  single  bond  without  appreciably 
affecting  its  constancy  from  substance  to  substance.  L.  J.  J. 

Intermolecalar  correlation.  A.  Tschintschin  {Compt,  rend.  Acad . 
Sci.  U.R.S.S.,  1941,  33,  482— 484).— Mathematical.  J.  W.  S. 

Identity  ol  the  properties  ol  oo  valencies  and  co-ordinations.  J.  P- 

Mathieu  {Compt.  rend.,  1942,  215*  325 — 327). — A  review  of  various 
evidence  shows  that  there  are,  at  present,  no  experimental  facts 
which  establish,  between  covalencies  and  co-ordinations,  a  difference 
already  abolished  by  electronic  theory.  N.  M.  B. 

Connexion  between  decrease  of  refraction  and  reduction  of  sus« 
capability  in  crystal  lattices  and  in  molecules*  T.  Neugebauer  (Ann. 
Physik ,  1941,  [v],  39,  241— 260).— In  the  case  of  both  decrease  of 
refraction  and  reduction  of  susceptibility  the  wave  equation  of  a 
double  perturbation  problem  is  involved,  one  perturbation  arising 
from  the  field  of  the  neighbouring  ions,  and  the  other  from  the  field 
of  the  light  wave  or  the  external  magnetic  field.  In  the  case  of  the 
decrease  of  refraction  the  second  approximation  of  the  characteristic 
function  is  used,  whereas  only  the  first  is  required  for  reduction  of 
susceptibility.  The  quantum-mechanical  basis  of  this  is  discussed. 
A  simple  method  is  described  for  the  direct  application  of  the 
formulae  deduced  to  multi-electron  problems.  The  refraction  of 
the  HC1  mol.  is  calc,  with  the  aid  of  the  new  Hartree  tables. 

A.  J.  M. 

Symmetry  of  certain  thermodynamic  relations.  J.  W.  Creely, 
G.  C.  Le  Compte,  and  W.  W.  Lucasse  (j.  Franklin  Inst,,  1943,  235, 
617 — 622). — The  underlying  similarity  of  thermodynamic  relations 
between  the  variables  which  determine  the  state  of  a  system,  viz., 
heat  content,  intrinsic  energy,  work  content,  free  energy,  temp., 
pressure,  entropy,  vol.  heat,  and  work,  is  emphasised.  A.  J.  M. 

Molecular  structures  of  silicon  dimethyl  dichloride,  silicon  methyl 
trichlorides  and  trifinorosilicon  chloride,  R.  L.  Livingston  and  L.  O. 
Brockway  (J.  Amer .  Chem.  Soc 1944,  66*  94— 98).— From  electron 
diffraction  data  for  the  vapours  of  SiMeaCIa,  SiMeCl3,  and  SiP3Cl 
the  Si— C  distances  are  <  in  SiMef>  whilst  the  Si— €1  distances  are 
approx,  those  in  Si  chlorides.  The  SiP3  group  in  SlF3C1  does  not 
bind  the  Cl  more  tightly  than  in  SiCl4,  in  contrast  to  the  behaviour 
of  CFS  in  CFaCl.  W.  R.  A. 

Nature  of  static  friction.  W,  Clay po ole  and  D.  B.  Cook  ( J . 
Franklin  Inst 1942,  233,  453— 463).— From  a  brief  crit.  survey  of 
factors  concerned  and  the  limitations  of  various  approaches  a  more 
satisfactory  view  of  the  basic  cause  is  developed  in  relation  to  modern 
experimental  knowledge.  N.  M,  B. 

Molecular  surface  energy  of  sulphur  dioxide  additive  compounds. 

EEL  J.  J-  Jasper  and  J.  R.  Bright  (/.  Amer,  Chem.  Soc.,  1944,  66* 
105—106). — The  influence  of  temp,  on  the  mol.  surface  energy  of 
the  compound  NPra3,S02  and  the  equimol.  mixture  of  NBua3  and 
SOj  has  been  determined.  Vais,  of  p,  y,  and  r\  are  given  for  tempt 
between  0°  and  45°.  Eotvos  consts.  have  been  calc,  and  are  <  those 
for  additive  compounds  of  lower  mol,  wt.,  indicating  that  the  temp, 
coefi,  decreases  with  increasing  mol,  wt,,  whilst  the  tendency  to 
associate  increases.  Parachor  data  suggest  the  presence  of  a 
N-O-S  linking.  W.  R.  A. 

Parachor  of  chromium  trioxide  in  water* — See  A.,  1944,  I,  122, 

HI.— CRYSTAL  STRUCTURE. 

Improvements  in  practical  Fourier  analysis  and  their  application  to 
X-ray  scattering  from  liquids*  G.  C.  Danielson  and  C.  Lanczos 
(J.  Franklin  Inst.,  1942,  233,  385—380,  435 — 452), — Mathematical. 
Results  are  applied  to  the  AT-ray  analysis  of  molten  LiCl. 

N.  M,  B. 

Resetting  a  tri clinic  unit-cell  in  the  conventional  orientation. 

.  D.  H.  Donnay  (Amer., Min.,  1943,  28,  507— -511).— Procedure  is 

escribed*  and  examples  are  given.  L.  S.  T. 


.  Ordered  and  disordered  structures  of  titanates  and  ferrites  and 
ordered  transformations  of  the  TiOa  modifications.  F.  Barblan,  E. 
Brandenberger,  and  P.  Niggli  (Helv.  Chim.  Acta,  1944,  27*  88 — 96). — 
Disordered  forms  of  heteropolar  substances  such  as  LiaTiOa  and 
Li2Fe204  are  obtained  by  reactions  in  the  solid  state,  quenching 
from  the  melt,  of  continuous  tempering  below  the  stability  temp, 
of  the  disordered  modification.  Tempering  of  quenched  Li2Fea04 
at  570°  produces  a  tetragonal  form  in  which  the  Fe  and  O  are  related 
as  Ti  and  O  in  the  ideal  anatase  structure.  LuTijOg,  obtained  by 
reaction  in  the  solid  state  and  tempered  for  40  hr.  at  1200°,  gives 
the  same  system  of  interference  lines  as  Li,Ti03.  p  measurements 
show  that  some  metal  atom  positions  are  empty.  Li8Fe10O1B  gives* 
an  interference  diagram  similar  to  that  of  magnetite,  for  which  a 
quarter  of  the  positions  occupied  in  FeO  are  empty.  Magnetite 
has  a  regular  distribution  of  Fe11  with  co-ordination  no.  4  referred 
to  G,  the  ABa  structure  of  the  NaCl  type  thus  being  stabilised. 
When  there  are  more  O  atoms  than  Fe,  the  latter  structure  is  at 
first  maintained,  and  then  part  of  the  Fe  is  transformed  from  an 
octahedral  into  a  tetrahedral  structure.  Structures  with  unoccupied 
positions  then  permit  entry  of  alkali  metal  atoms*  as  Li,  which 
compensate  electrostatically  for  the  valency  change,  thereby 
stabilising  the  valency.  Thus  Li2Fea04,  ordered  and  disordered, 
possesses  the  FeO  structure,  and  Li2Fe30O16  the  Fe3D4  structure, 
although  in  both  cases  the  Fe  is  tervalent.  The  cell  consts.  of  certain 
compounds  containing  Fe,  Li,  and  O  are  given ;  they  show  the  effect 
of  replacement  of  Fe  by  Li  to  be  small.  Brookite,  but  not  anatase, 
can  be  transformed  into  rutile.  The  flat  (100)  plane  of  brookite  and 
the  (100)  plane  of  rutile  remain  parallel  on  transformation.  Inside 
the  flat  plane  the  rutile  needles  lie  in  different  directions,  the  c  axes 
being  either  parallel  to  the  c  and  h  axes  of  brookite  or  in  the  directions 
of  the  zones  (027)  and  (023)  of  brookite.  J.  O’M.-B. 

Crystallography  o!  acanthi!©,  AgjS.— Sec  A.,  1944,  I,  92. 

Crystal  structure  of  gillespite*  BaFeSi4Ol0. — See  A.,  1944,  I,  92. 

Crystal  structure  ol  parkerite,  Ni3Bi2S2. — See  A.,  1944,  I,  92. 

Four  known  crystalline  forms  ol  soap.  R.  H.  Ferguson  (Oil  and 
Soap „  1944,  21,  6— 9).— A  crit.  survey.  The  existence  of  four  cryst. 
polymorphic  forms  of  pure  Ha  soaps,  viz.,  a,  /3  (cf.  Thiessen  and 
Stauff,  A.,  1936,  1186),  S  (cf.  Ferguson  et  aL,  A.,  1943,  I,  306), 
and  w  (probably  identical  with  the  "  y  soap  ”  of  De  Bretteville  and 
McBain ;  A.,  1943,  I,  300),  has  been  established  by  X-ray  diffraction 
studies,  the  short  (or  side)  spacing  being  especially  valuable  for 
phase  identification.  The  cryst.  phase  composition  of  commercial 
soaps  depends  on  the  soap,  moisture,  and  electrolyte  composition 
of  the  system,  and  on  the  conditions  of  processing,  e.g.,  rapid  cooling 
of  neat  soap  induces  the  formation  of  a»-soap,  whilst  slow  cooling 
increases  the  amount  of  jS ;  working  ‘and  extrusion  of  plastic  soap 
also  induce  changes;  thus  extrusion  of  soap  assists  in  producing 
phase  equilibrium,  and  under  appropriate  conditions  may  induce 
change  from  f}  to  u>,  or  the  reverse.  Each  crystal  form  has  its  own 
field  of  stability,  its  composition,  temp,  range,  and  possible  equilibria 
with  other  phases  constituting  the  phase  diagram  for  the  particular 
sdttp-HX)  system  involved.  Whilst  soap  crystallising  from  solu¬ 
tion  in  H2G  may  form  a  crystal  phase  containing  H20,  it  is  very 
doubtful  if  this  constitutes  a  definite  hydrate;  the  Af-ray  diffraction 
patterns  do  not  indicate  any  definite  hydrates  over  the  range  2*5— 
95%  of  HsO,  and  the  existing  evidence  suggests  that  the  solid 
modifications  of  soap  are  of  the  nature  of  solid  solutions,  being 
cryst.  phases  of  variable  composition.  It  appears  that  no  sol, 
gel,  or  mother-liquor  exists  in  many  types  of  bar  soap,  so  that 
the  old  conception  of  commercial  bar  soaps  as  “  fibres  of  insol. 
soap  enmeshing  a  gel  or  sol  of  the  more  sol.  soaps  ?s  must  be  modified. 
Also,  in  most  commercial  soaps,  the  ff  fractionation  ”  of  the  fatty 
acids  suggested  by  this  old  definition  does  not  appear  to  occur, 
though  a  certain  degree  of  fractionation  between  two  different 
solid  solutions  may  take  place.  E,  L. 

Variation  o!  the  magnetic  anisotropy  of  stretched  rubber  as  a 
function  ol  tension*  (Mme.)  E.  Cotton-Feytis  (Compt.  rend.,  1942, 
215,  299— 301).— On  analogy  with  a  uniaxial  crystal,  the  aniso¬ 
tropy  is  measured  by  the  Krishnan  oscillation  method  as  used  for 
crystals.  Data  are  tabulated  and  discussed.  The  anisotropy 
appears  to  increase  to  a  max.  when  the  mol.  chains  are  oriented 
parallel  under  the  effect  of  stretching.  The  anisotropy-tension 
curve  is  similar  to  the  curve  of  intensity  variation  of  the  diffraction 
spots  with  tension  in  AT-ray  diagrams.  N.  M.  B. 

Magnetostriction  of  iron  in  intense  magnetic  fields,  O.  Rudiger 
and  H.  Schlechtweg  (Ann.  Physik ,  1941,  [v],  39*  1 — 18), — Change  in 
length  due  to  magnetostriction  in  the  direction  of, the  field  is  calc., 
especially  its  asymptotic  behaviour  in  intense  fields,  for  all  field- 
crystal  lattice  orientations.  Comparison  with  experimental  data  for 
single  crystals  and  quasi-isotropic  poly  crystals  shows  that  any 
departure  from  calc,  results  can  be  expected  only  at  higher  field 
strengths.  L.  J.  J. 

Colour  and  constitution  ol  glasses.— See  B.,  1944,  I,  136. 

Deformation  ol  solids.  C.  de  Carbon  (Compt.  rend.,  1942,  215, 
241 — 244). — Deformations  which  give  rise  to  departures  from 
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Hooke's  law  can  be  considered  as  the  sum  of  two  terms,  one  inde¬ 
pendent  of,  and  the  other  increasing  with,  time.  Theorems  ol  these 
two  terms  are  postulated  and  examined  mathematically. 

N.  M.  B. 

IV.— PHYSICAL  PROPERTIES  OF  SUBSTANCES. 

Physical  properties  ol  ’butadiene  and  styrene. — Sec  B.,  1944,  II, 
120. 

MoL  wh,  gram-molecole,  and  Avogadro3s  number.  W.  E.  Duncan- 

son  { Phil .  Mag,,  1944,  [vii],  35,  73- . -80) . — Difficulties  may  arise  in 

dimensional  theory  if  the  distinction  between  mol.  wt.  (a  ratio)  and 
g.-mol.  (a  mass)  is  overlooked.  Temp.,  the  gas  const.,  mol.  heats, 
and  latent  heats  are  discussed  as  examples.  H,  J.  W. 

Elementary  processes  in  magnetisation  in  the  region  ol  initial 
susceptibility.  G.  Thiessen  (Ann.  Physik,  1941,  [v],  89,  30;  cf. 
ibid.,  1940,  [v],  38,  153).— A  correction.  L.  j.  J. 

Temperature-dependence  o!  the  magnetic  susceptibility  o!  europium 
sulphate.  H.  Fritsch  (Ann.  Physik ,  1941,  [v],  39,  31—32).—' Vais, 
for  the  magnetic  susceptibility  of  EuUi  sulphate  at  20°,  80°,  196°, 
and  358°  k.  are  1*29,  T29,  1-16,  and  0*83  times  the  val.  at  0°, 

L.  J,  J. 

Gray  and  Craickshank’s  method  and  the  diamagnetic  susceptibilities 
ol  dicyanodiamide*  acetamide,  and  eyanuric  acid.  S,  K.  Siddhanta 
and  P.  Ray  (J.  Indian  Chem .  Soc.,  1943,  20,  359— 364).— Measure¬ 
ments  on  carefully  purified  specimens  give  results  showing  only 
moderate  agreement  with  vals.  calc,  by  Gray  and  Cruikshank  (A., 
1938,  19)  from  magnetic  analysis  of  resonating  mol.  structures,  but 
the  latter  are  a  marked  improvement  on  vals.  from  Pascal's  earlier 
procedure.  N.  M.  B, 

Absorption  of  sound  in  mixtures  ol  monatomic  gases.  M.  Kohler 
(Ann.  Physik ,  1941,  [v],  39,  209— 226).— The  effect  of  ordinary  and 
thermal  diffusion  on  the  absorption  of  sound  in  mixtures  of  monat, 
gases  is  investigated  using  the  Enskog  equations;  the  equations  of 
motion  are  derived  from  the  kinetic  theory,  and  the  propagation 
of  waves  of  infinitely  small  amplitude  is  considered.  A  sound 
wave  in  the  mixture  produces  periodic  variations  not  only  of  p  and 
temp.,  but  also  of  the  mean  mol.  wt.  The  equations  of  motion 
reduce  to  three  linear  homogeneous  equations  for  p,  temp,,  and  mean 
mol.  wt.  In  addition  to  the  Kirchhoff  terms  arising  from  friction 
and  thermal  conduction,  three  new  terms  enter,  due  to  diffusion ; 
they  depend  on  frequency  and  pressure.  The  first  of  these  terms 
is  due  to  the  effect  of  ordinary  diffusion,  and  Is  ct  diffusion  coeff., 
to  (Mt  —  M (M  —  mol.  wt.),  to  CpjCv,  and  to  CxCtt  the 
product  of  the  mol.  concns.  The  second  term  is  due  to  thermal 
diffusion  and  is  cc  (CpjCv)  —  1,  to  C1C2,  to  and  to  a 

coeff.  which  accounts  for  the  thermal  diffusion.  The  third  term  is 
due  to  increased  thermal  conductivity  due  to  thermal  diffusion. 
The  possibility  of  deriving  thermal  diffusion  coeffs.  from  deter¬ 
minations  of  sound  absorption  in  gaseous  mixtures  is  mentioned.  ‘ 

A.  J.  M. 

Absorption  s  ol  sound*  specific  heat*  and  period  ol  adjustment  ol 
electron  spin  in  nitric  oxide,  H.  O.  Kneser  (Ann.  Physik,  1941,  [v], 
39,  201— 272),— The  half -val.  widths  and  frequencies  of  the  resonance 
points  of  a  cylindrical  resonator  are  measured  in  NO  by  means  of  a 
condenser-microphone ;  the  absorption  and  velocity  (relative  to 
air)  of  sound  in  the  gas  are  obtained.  Between  300  and  3000  cycles 
per  sec.  the  absorption  is  too  weak  to  be  measured.  The  sp.  heat 
is^calc.  from  the  velocity  of  sound,  the  val.  obtained  agreeing  closely 
with  that  calc,  from  spectroscopic  data.  At  these  frequencies  there 
is  no  delay  in  establishing  thermal  equilibrium,  and  the  distribution 
of  the  mols.  on  the  two  levels  of  the  split  ground  state  occurs  in 
<!0”6  sec.  The  probability  of  reversal  of  the  electron  spin  in  a 
gas-kinetic  collision  at  289°  k.  is  <1  :  6600,  A.  J.  M. 

Heat  capacity,  heats  ol  transition*  fusion*  and  vaporisation*  vapour 
pressure*  and  entropy  o!  aaa-trifLuoroethane.  H.  Russell,  jun., 
D.  R.  V.  Golding,  and  D.  M.  Yost  (/.  Amer.  Chem .  Soc.,  1944,  00s 
16 — 20). — Vals.  of  CP  for  CMeF3  are  measured  calorimetrically  from 
12°  to  220°  k.  The  following  vals.  are  found  ;  m.p.  161*82±0’04° 
K. ;  heats  of  transition,  fusion,  and  vaporisation  -—71,  1480 ±75, 
and  4582±5  g.-cal. ;  v.p.,  log  p  ~  48*37340  —  2015*675/r  — 

16*81950  log  T  ±  O-O1338I0T;  S29s.is  =  60*87±O*15;  SM4.40  = 

62*48 ±0*10  (calorimetric)  and  63*96  ±0*10  (spectroscopic)  g.-cal, 
per  degree  per  g.-mol.  at  0*9330  atm.  There  is  thus  a  barrier  of 
3450 ±400  g.-cal,  per  g.-mol.  hindering  internal  rotation  of  the  mob 

W.  R.  A. 

Molecular  heat  of  organic  vapours.  I.  Method  of  measurement 
and  preliminary  results*  A.  Eucken  and  B.  Sarstedfc  (Z.  physikal. 
Chem.,  1941,  R,  50,  143— 170).— The  flow  method  of  Blackett  et 
si.  (A.,  1930,  282)  is  employed,  with  improvements  which  increase 
its  accuracy  for  the  measurement  of  mol.  heats  of  org,  vapours  to 
~1%  at  200°  and  ~2%  at  300°.  Cp  for  CSHS  shows  the  temp, 
variation  predicted  from  Kohlrausch's  normal  vibrations.  Cp  vals, 
for  CC14  are  >  those  calc,  from  Planck's  formula  by  ~1  g.-cal.  per 
g.-mol. ,  as  a  result  of  vibrational  anharmonicity.  For  C6H12— 
C7H14  the  mol.  heats  are  3*5— 7*0  g.-cal.  >  existing  published  vals. 


at  180°,  but  <  vals.  predicted  from  Pitzeris  theory  by  g.-cal* 
for  « -paraffins  and  ~2  g.-cal,  for  Isoparaffins.  L.  J,  J, 

Transition  temperatures  and  heats  ol  transition  ol  alkali  hydro-* 
sulphides  and  hydroselenides.—See  A.,  1944,  I,  38. 

Thermal  expansion  of  titanium,  P.  Hidnert  (J,  Res.  Nat.  Bur . 
Stand.,  1943,  30,  101 — 105). — The  coeff,  of  linear  expansion,  of  Ti 
(97*2%)  increases  from  ^5  x  10~®  per  °c.  at  —150°  to  ~12  x  10“® 
per  °c.  at  660°.  The  data  on  thermal  expansion  do  not  indicate 
the  existence  of  polymorphic  transformations  of  Ti  between  —190° 
and  700°,  A.  J.  M. 

Table  of  thermodynamic  properties  of  air*  J.  H.  Keenan  and  J, 
Kaye  (J.  Appt,  Mechanics ,  1943,  10,  A 1 23 — 1 30) . — Over  the  range 
of  conditions  for  which  pv  —  RT  satisfactorily  represents  the  p-v-T 
relation,  a  table  having  a  single  argument,  i.e.,  temp.,  serves  all  the 
purposes  given  by  vapour  (steam,  NH?,  etc.)  tables  having  two 
arguments.  A  table  of  this  type  with  intervals  small  enough  for 
linear  interpolation  is  presented  for  dry  air.  Data  from  the  table 
are  compared  with  the  vals.  of  Gerhart  et  ah  (A.,  1942,  I,  262). 

R.  B,  C. 

A  steady-state  problem  in  heat  conduction*  A,  N.  Lowan 
(Phil.  Mag.,  1943,  [vii] ,  34,  502— 504).— Mathematical,  W.  J. 

Problem  in  heat  conduction.  C.  J.  Tranter  (Phil.  Mag.,  1944, 
[vii],  35,  102* — 105),- — The  temp,  variation  in  a  semi-infinite  annulus 
bounded  by  the  plane  z  —  0  and  the  cylinders  r  =  a  and  r  =  b ,  the 
surfaces  2  —  0  and  r  —  a  being  maintained  at  zero  temp,  and 
v  ==  b  at  f(z),  is  solved  in  the  case  where  the  initial  temp,  of  the 
annulus  is  zero  (cf.  Lowan,  preceding  abstract,  for  a  steady-temp, 
solution).  H.  J.  W, 

Viscosity  of  sulphuric  acid.— See  B.,  1944,  I,  133. 

Viscosities  of  unsaturated  six-membered  isocyelie  compounds, 
J.  N.  Friend  and  W.  D.  Hargreaves  (Phil,  Mag.,  1944,  [vii],  35, 
130— 142),— In  the  series  C„H12,  CflH10,  C8H8,  the  tj  decreases  as 
the  degree  of  unsaturation  increases,  but  rises  again  in  CeHr  The 
rheochor  (7?)  of  the  Ph  group  attached  to  alkyl  groups  is  100*7 
(mean),  but  if  the  attached  group  is  electronegative  R  is  raised  by 
up  to  4*5  units  above  this.  R  increases  with  the  mass  of  the  sub¬ 
stituent  group  in  the  Ph  ethers.  H.  J.  W. 

V.— SOLUTIONS,  DISPERSIONS,  AND  MIXTURES. 

Viscosity  of  sulphuric  acid  [solutions] .-“See  B.f  1944,  I,  133, 

Chemical  and  biological  studies  of  aqueous  solutions  of  boric  acid 
and  of  calcium,  sodium,  and  potassium  me  tab  orates*— See  A.,  1944, 
III,  378, 

Nucleus  formation  in  aqueous  solutions.  U.  Dehlingcr  and  E. 
Wertz  (Ann.  Physik ,  1941,  [v],  39,  220 — 240). — The  spontaneous 
formation  of  nuclei  in  supersaturated  solutions  of  KA1(S04)3  has 
been  investigated  at  0°,  20°,  and  40°,  by  determining  the  time  at 
which  crystallisation  begins.  Below  a  concn,  mol.-%,  which  is 
to  some  extent  dependent  on  temp.,  no  spontaneous  nucleus  form¬ 
ation  sets  in  after  a  year.  There  is  a  sharp  boundary  between 
metastable  and  stable  supersaturated  solutions.  An  attempt  to 
apply  the  theory  of  Volmer  et  al.  on  the  formation  of  nuclei  from 
the  vapour  state  to  this  boundary  curve  shows  that  the  sharpness 
of  the  experimental  boundary  and  the  effect  of  temp,  on  it  do  not 
agree  with  the  theory.  Nucleus  formation  by  negative  diffusion, 
however,  gives  a  satisfactory  explanation.  It  is  assumed  that  each 
dissolved  ion  tends  to  surround  itself  with  6  HaG  mols.  Thus 
above  4  mol.-%  only  a  part  of  the  ions  is  separated  by  a  layer  of 
H2G  mols.  The  Coulomb  forces  between  the  ions  produce  at  lower 
temp,  a  max.  in  the  variation  of  thermodynamic  potential  with 
concn,  at  ^4  mol.-%  and  thus  a  negative  diffusion  coeff.  above  this 
concn.  A.  J. M. 

Paraehor  ol  chromium  trioxide  in  water.  P.  M.  Toshniwal,  V.  A. 
Moghe,  and  W.  V.  Bhagwat  (J.  Indian  Chem.  Soc.s  1943,  20,  341— 
342). —The  paraehor  of  CrOa  — 103)  indicates  that  in  solution  it 
exists  in  ionic  form  and  by  combining  with  HsO  forms  HsCr04  or 
H2Cf207.  The  calc.  val.  is  134  and  the  difference  suggests  that  ionic 
parachors  are  <  at.  parachors  for  the  same  element.  C.  R.  H. 

Pyrazine-water  azeotrope*  H.  F.  Pfann  (J,  Amer.  Chem .  Soc., 
1944,  00,  155).— The  azeotrope  distils  at  96*6°  (uncorr.)/760  mm. 
and  has  «25  1*45  1  0,  pm  1*00,  00%  pyrazine  —  40%.HaO.  No  azeotrope 
is  formed  with  MeOH  or  EtOH.  W.  R.  A. 

Iron-rich  iron-nickel  alloys*— See  B.,  1944,  I,  171. 

Solubilities  ol  normal  aliphatic  nitriles  of  high  mol.  wt*  C.  W. 
Hoerr,  E.  F.  Binkerd,  W.  O.  Pool,  and  A.  W.  Ralston  (/.  Org .  Chem., 
1944,  9,  08— 80).— The  solubilities  of  deco-,  dodeco-  (I),  myristo-, 
palmito-,  and  stearo-nitrile  have  been  determined  in  CeHa,  cycle - 
hexane  (II),  CC14,  CHC1S,  EtaO,  AcOH,  EtOAc,  BuOAc,  COMeE, 
COMeEt,  MeOH,  95%  EtOH,  PrfOH,  Bu«OH,  EtNOs*  and  MeCN. 
In  general  the  solubilities  decrease  with  increasing  polarity  of  the 
solvent.  In  any  given  solvent,  the  solubilities  decrease  regularly 
as  the  mol.  wt.  of  the  nitrile  increases*  The  aliphatic  nitriles  form 
simple  eutectics  with  the  non-polar  solvents,  (II),  and  CG4; 
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the  compositions  and  f.p.  are  recorded.  Of  the  three  non-polar 
solvents  used  the  nitriles  are  most  sol.  in  CfiHe  and  least  sol.  in 
CC14.  As  the  mols.  are  symmetrical  and  of  practically  identical 
dielectric  const,  it  appears  that  the  resonance  of  the  CBH9  mol.  is 
an  important  factor  affecting  the  solubility  of  the  nitriles.  In 
general,  the  nitriles  are  less  freely  sol.  in  the  slightly  polar  solvents. 
(CHCla,  EtaO,  AcOH,  EtOAc,  BuOAc)  than  in  the  non-polar 
solvents  but  considerably  more  sol.  in  CHCL,  than  in  CC14  at  any 
given  temp.  They  are  less  sol.  in  COMe2  than  in  COMeEt;  they 
are,  however,  more  sol.  in  both  of  these  solvents  than  in  any  of  the 
less  polar  solvents  except  in  the  lower  concn.  ranges.  They  are 
less  sol.  in  MeOH,  95%  EtOH,  FrfOH,  and  BraOH  than  in  any  of 
the  preceding  solvents.  (II)  is  much  less  sol.  in  BuaOH  than  in 
EtOAc,  the  polarity  of  which  is  of  the  same  order  of  magnitude 
as  that  of  BuaOH/  The  solubilities  of  the  nitriles  in.  the  alcohols 
differ  relatively  little  at  corresponding  temp,  in  spite  of  the  wide 
range  of  polarity  of  the  alcohols.  The  nitriles  are  less  sol.  in  the 
highly  polar  EtN02  and  MeCN  than  in  any  of  the  other  solvents 
investigated  with  the  exception  of  the  alcohols  and  less  sol.  in  MeCN 
than  in  EtNO^.  The  shape  of  the  solubility  curves  of  the  nitriles 
is  characteristic  of  a  wide  variety  of  aliphatic  compounds  of  high 
mol.  wt.  Mol.  association  is  probably  one  of  the  factors  influencing 
the  slope  of  the  temp  .—concn.  curve  of  long-chain  compounds.  .No 
conclusions,  however,  regarding  the  nature  or  the  extent  of  this 
association  should  be  drawn  until  further  investigations  of  the 
behaviour  of  long-chain  compounds  are  available.  H.  W. 

Solubilities  o!  normal  aliphatic  primary  amines  ol  high  mol.  wt. 
A.  W.  Ralston,  C.  W,  Hoerr,  W.  O.  Pool,  and  El.  J.  Harwood  (/,  Org . 
Chem.f  1944,  9,  102 — 1 12). — The  solubilities  of  decyl-,  dodecyl-, 
tetradecyl-,  hexadecyK  and  octadecyl- amine  (I)  have  been  observed 
in  a  no.  of  solvents.  Their  solubility  graphs  are  similar  to  those 
of  the  fatty  acids,  ketones,  and  nitriles  but  they  do  not  exhibit  the 
marked  correlation  between  solubility  and  polarity  of  the  solvent 
which  is  so  striking  with  the  other  compounds.  They  form  simple 
eutectics  with  the  non-polar  solvents  C6H€,  cyclohexane,  and  CCl4s 
the  compositions  and  f.p.  of  which  are  determined.  In  these  solvents 
they  are  most  sol.  in  C6H§  and  least  in  CCl4.  Among  the  slightly 
polar  solvents  CHC13,  EttO,  EtOAc,  and  BuOAc  the  highest  solvent 
power  is  shown  by  CHCls„  The  solubilities  in  EtOAc  and  BuOAc 
are  practically  identical.  The  amines  are  somewhat  more  sob  in 
COMeEt  than  in  CGMer  The  solubility  of  (I)  in  COMea  becomes 
so  limited  that  a  considerable  region  consisting  of  two  immiscible 
solutions  appears.  Of  the  fatty  acid  derivatives  thus  far  investigated 
(I)  is  unique  in  forming  conjugate  solutions  with  a  solvent  of  polarity 
as  low  as  that  of  GOMe2.  With  MeOH,  95%  EtOH,  Pr$OH,  and 
Bu®OH  the  amines  differ  from  other  fatty  acid  derivatives  in  being 
more  sol.  in  the  lower  members  of  the  series  than  in  any  of  the  other 
solvents  used  except  CHC13.  The  amines  differ  widely  in  their 
solubilities  in  the  various  alcohols  whilst  the  solubilities  of  other 
long-chain  compounds  do  not  differ  greatly  in  these  solvents.  In 
the  highly  polar  MeCN  the  amines  are  less  sol.  than  in  any  other 
solvent  studied  and  (I)  shows  a  region  of  immiscibility  similar  to 
that  found  in  the  system,  (I)-COMe2.  In  this  system  the  entire 
immiscible  region  exists  below  the  h.p.  of  the  solvent,  and  the  upper 
limit  of  the  region  of  conjugate  solutions  can,  therefore,  be  located. 
The  solubilities  of  the  amines  in  EtNOz  are  not  determinable  owing 
to  their  reaction  with  this  solvent.  H.  W. 

Solutions  of  lead  in  its  fused  chloride.  S.  Karpatschev,  A.  Strom- 
berg,  and  E,  Jordan  (Compt,  rend.*  Acad,  Set.  U.R.S.S.,  1942,  38, 
101—104). — From  measurements  of  the  potential  of  a  C  electrode 
in  a  solution  of  Pb  in  fused  PbCl2  at  700°  as  a  function  of  the  concn. 
of  the  metal,  it  is  concluded  that  the  Pb  goes  into  solution  as  a 
univalent  positive  ion.  The  solubility  of  Pb  in  PbCls  at  700°  is 
0*0417%.  H.  J.  W. 

Factors  affecting  precipitation  of  insoluble  quinaldates.  j.  F. 
Flagg  and  F.  X.  McClure  (/,  Atner *  Chem.  Soc 1943,  65,  2346 — 
2349), — Solubility  products  of  insol.  quinaldates  have  been  found 
by  a  method  involving  fractional  pptn.  Applications  of  solubility 
data  to  problems  of  pptn.  and  separation  with  quinaldic  acid  are 
given,  W.  R*  A. 

^  Hysteresis  and  capillary  theory  of  adsorption  of  vapours.  L.  H. 

Cohan  (J.  A nicr.  Chem,  Soc.,  1944,  66,  98-™  105).— Several  predictions 
based  on  the  capillary  theory  of  adsorption  and  the  open  pore 
theory  of  hysteresis  show  reasonable  agreement  with  experimental 
data.  This  agreement  indicates  that  the  capillary  theory,  which 
postulates  the  formation  of  a  uni  mol,  layer  followed  by  capillary 
condensation,  is  a  fairly  good  first  approximation  for  the  adsorption 
mechanism  in  the  systems  discussed.  Vais,  of  y  and  mol.  vol.  of 
a  liquid  confined  in  a  capillary  of  radius  only  twice  the  diameter 
of  the  liquid  mol.  appear  to  be  approx,  those  for  the  liquid  in  bulk. 

W,  R.  A. 

Water-adsorption  Isotherm  of  wool. — See  B.»  1944,  II,  104. 

Adsorption  in  relation  to  constitution.  H.  Adsorption  of  organic 
acids  on  activated  silica  gel.  B.  P.  Gyani  and  P.  B.  Ganguly  (/. 
Indian  Chem .  Soc.t  1943,  20,  33! — 337). — The  adsorption  on  activated 
SiOj  gel  of  a  large  no.  of  org.  acids  from  EtOH  solution  has  been 
investigated.  With  the  exception  of  HCO  H#  adsorption  of  which 


is  high,  the  adsorption  of  fatty  acids  appears  to  be  almost  independent 
of  chain  length.  The  %  adsorption  of  dibasic  acids  decreases  with 
increase  in  the  no.  of  C  in  the  chain.  The  product  of  adsorption 
coeff.  and  the  no.  of  C  in  the  mol.  is  const,  (~242)  with  the  excep¬ 
tion  of  H2C204,  for  which  the  product  is  167.  This  suggests  that 
the  mols.  lie  flat  on  the  adsorbent  surface.  Substitution  of  OH  and 
halogen  increases  adsorption,  (CHBr*C02H)2  being  the  one  exception 
observed.  Positional  and  optical  isomerides  differ  little  in 
adsorbability.  C,  R.  H. 

Adsorption  of  AW'-diethyl-^-iTocyanine  chloride  on  mica.  T. 
Skerlak  {Kolloid-Z.,  1941,  95,  265 — 286). — Polymerisation  of 

AW-diethyTi/f-t  so  cyanine  chloride  (I)  is  induced  by  adsorption  on 
certain  ionic  lattices  such  as  mica.  Adsorption  was  examined  by 
measurement  of  light  absorption  by  the  dj^ed  mica  plates.  The 
difficulties  in  preparing  satisfactory  mica  surfaces  and  in  the  light - 
intensity  measurements  are  indicated.  With  increasing  concn.  of 
solutions  of  (I)  the  extinction  rises  rapidly  to  a  max.,  indicating 
saturation  of  the  surface.  The  amount  of  (I)  adsorbed  corresponds 
with  a  unimol.-  layer,  the  mols.  being  adsorbed  on  their  long  edge. 
Polymerisation  occurs  on  adsorption  as  a  consequence  of  this 
orientation.  The  distance  between  positively  charged  N  atoms  of 
(I)  is  approx,  equal  to  that  between  points  of  negative  charge  in  the 
cleavage  surface  of  mica.  Adsorption  is  reversible  |  and  decreases 
with  rising  temp.  The  adsorption  on  Ag  halides  is  of  technical 
importance,  and  is  in  general  similar,  but  is  irreversible,  indicating 
stronger  forces.  R.  H.  F. 

Surface  area  of  porous „  materials  calculated  from  capillary  radii. 
E.  N.  Harvey,  jun.  (J.  A mer  Chem.  Soc.,  1943,  65,  2343—2346), — 
Equations,  based  on  the  Kelvin  formula,  have  been  derived,  by 
which  the  surface  area  of  a  porous  adsorbent  can  be  calc,  from 
the  high-pressure  region  of  its  adsorption  isotherms.  After  correc¬ 
tion  for  monolayer  adsorption,  and  by  using  the  desorption  isotherm, 
surface  areas  are  in  good  agreement  with  those  obtained  by  the 
"  point  B  "  method.  W.  R.  A. 

Effect  of  electrolytes  on  the  surface  activity  of  solutions  of  paraffin 
chain  salts,  R.  G.  Aickin  and  R,  C.  Palmer  {Trans.  Faraday  Soc., 
1944,  40,  116— 120).— The  treatment  used  by  Cassie  and  Palmer 
(A.,  1941,  I,  207)  to  calculate  the  change  in  potential  energy  in  a 
surface  film  caused  by  increasing  the  concn.  of  counter-ions  in  the 
aq.  solution  is  extended  by  taking  into  account  the  size  of  the 
ions.  An  expression  is  derived  for  the  dependence  of  the  lowering 
of  interfacial  tension  on  ion  size,  in  satisfactory  agreement  with 
experimental  data  for  the  effects  of  Na'  and  K*  on  the  tension  of 
aq.  Na  alkyl  sulphate-oil  interfaces.  F.  K  U. 

Minima  in  surface  tension-concentration  curves  of  solutions  of 
sodium  alcohol  sulphates.  G.  D.  Miles  and  L.  Shedlovsky  (/. 
Physical  Chem.,  1944,  48.  57— 62).— As  dodecanol  is  added  to  solu¬ 
tions  of  Na  dodecyl  sulphate  (I)  the  min.  in  the  surface  t ens ion- 
con  cn.  curves  become  more  pronounced.  The  addition  of  a  higher 
.homologue  of  the  corresponding  sulphate  to  solutions  of  (I)  or  of 
Na  tridecyl  ^-sulphate  also  causes  pronounced  min.  Thus  min, 
are  due  to  the  presence  in  the  solution  of  more  than  one  type  of 
surface-active  material ;  in  the  former  case  the  presence  of  a 
slightly  sol.  surface-active  substance  and  in  the  latter  an  admix¬ 
ture  of  two  anionic  surface-active  electrolytes  results  in  min. 

C.  R.  H. 

Spreading  of  liquids  on  mercury  surface.  B,  Ghosh  (/.  Indian 
Chem.  Soc.,  1943,  20,  349 — 354) .-—For  liquids  to  spread  on  Hg  the 
presence  of  a  promoter,  the  function  of  which  is  to  spread  a  unimol. 
layer  of  some  ion  on  the  Hg,  is  necessary.  For  HaO  to  spread, 
~10“a  g.  of  acid  or  salt  per  g.  of  H20  is  necessary.  Alkaline  salts 
are  less  effective.  H20  containing  traces  of  colloidal  Au  or  graphite 
spreads  after  irradiation  with  X-rays.  For  acid  promoters  ~I0U 
H’  per  1  sq.  cm.  of  Hg  surface  are  necessary  before  spreading  takes 
place.  For  the  alkali  halides  the  no.  of  cations  necessary  increases 
as  the  size  of  the  cation  increases.  C.  R.  H. 

Structure  of  an  ovalbumin-detergent  complex*  K.  J.  Palmer 
(/.  Physical  Chem.,  1944,  48,  12 — 21). — A  structure  for  a  denatured 
ovalbumin-detergent  (Nacconol  NRSF)  complex,  which  is  in  agree¬ 
ment  with  the  results  of  Lundgren  et  al.  (cf.  A.,  1943,  III,  838), 
consists  of  a  polar  protein  monolayer  with  the  detergent  mols. 
adsorbed  on  one  side  only  and  with  their  long  axes  perpendicular  to 
the  protein  layer.  It  is  possible  that  the  polar  NHa-acids  alternate 
along  the  peptide  chain  in  ovalbumin.  The  structure  of  native 
ovalbumin  is  discussed  and  a  schematic  drawing,  in  which  the  mol. 
possesses  one  polar  and  two  non-polar  interfaces,  is  presented. 
With  this  structure  it  is  possible  to  explain  two  facts  with  respect 
to  native  ovalbumin-detergent  complexes,  viz.,  the  occurrence  of  free 
native  ovalbumin  in  equilibrium  with  a  complex  containing  25% 
of  detergent,  and  the  presence  in  the  complex  of  <£25%  of  the 
detergent.  C.  R.  H. 

Theoretical  considerations  on  emulsions  and  their  separation, 

A.  Dobrowsky  {Kolloid-Z.,  1941,  95,  286 — 296). — The  energy  content 
of  the  emulsified  phase  is  represented  as  a  function  of  the  degree 
of  dispersitv.  Applying  the  Boltzmann -Einstein  statistical  energy 
distribution  theorem,  the  distribution  of  particle  sizes  is  derived. 
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Assuming  no  disturbing  factors,  Stokes"  law  is  applied  to  the  falling 
particles,  and  a  function  obtained  relating  the  vol.  of  the  separ¬ 
ated  phase  to  the  time.  This  is  in  satisfactory  agreement  with 
available  data.  R,  H.  F. 

Effect  of  sand  on  the  viscosity,  yield  value*  and  thixotropic  gelation 
of  mud  suspensions.  J.  N.  Mukherjee  and  R.  R.  Majumdar  (Proc. 
Indian  Assoc .  Cult,  Sci.,  1943,  26,  3 — *6)- — jj  and  the  cumulative 
vol.  of  H20,  of  suspensions  of  Powai  clay  with  two  samples  of  sand, 
(i)  48-100-  and  (ii)  >  100-mesh,  have  been  determined.  With  (i) 
there  is  no  marked  variation  of  y  with  sand  concn. ,  but  addition  of 
5%  of  (ii)  greatly  increases  17.  Up  to  3%,  addition  of  both  (i)  and 
Tii)  reduces  the  thixotropic  gel  strength,  but  above  3%  it  again 
increases.  Relative  yield  vals.  also  vary  with  sand  concn,  The 
cumulative  vol.  of  HgO  after  1  hr.  increases  up  to  3%  of  sand,  and 
then  decreases.  *  W.  R.  A. 

^  Bredig  platinum  sols.  J.  Mindel  and  C.  V.  King  (J.  Amer.  Chem . 
Soc.,  1943,  65,  2112 — 2115). — Pt  sols  were  prepared  by  arcing  be¬ 
tween  2 -mm.  Pt  wires  with.  d.c.  of  220  v.  and  4  amp.,  using  FLO, 
HC1  (0*0001 — 0*0007n.),  and  HNOa  (0*0001— 0-0004n.)  as  dispersion 
media  and  air,  02,  and  Ma  as  stirring  gases.  Composition  and 
stability  are  only  slightly  affected  by  variation  of  dispersion  medium 
and  gaseous  atm.  The  Pt  content  of  the  micelle  is  unaffected  by 
coagulation  with  acids.  Sols  prepared  by  arcing  in  the  gas  phases 
are  similar  in  all  respects  to  normal  Bredig  sols.  Formation  of 
Bredig  sols  appears  to  follow  the  mechanism  of  formation  of  gas- 
phase  sols  which  are  stabilised  by  oxidation  products  of  Pt  formed 
when  the  Pt  particles  come  in  contact  with,HaO.  W.  R.  A. 

Osmotic  activity  of  colloidal  electrolytes,  T*  W.  Me  Bain  and  A.  P. 
Brady  (/.  Amer.  Chem .  Soc.,  1943,  05,  2072—2077).— All  osmotic 
coeffs.  of  colloidal  electrolytes  fall  on  three  curves,  one  for  straight- 
chain,  one  for  branched,  and  one  for  polycyclic  colloidal  electrolytes 
and,  consequently,  activity  coeffs.  can  be  obtained  with  fair  accuracy 
from  one  f.p.  measurement.  Both  osmotic  and  conductivity  data 
support  the  evidence  of  previous  migration  data  that  very  dil. 
solutions  contain  a  small  proportion  of  highly  conducting  micelles. 
Addition  of  KC1  or  K3S04  to  very  dil.  solutions  of  K  laurate  pro¬ 
motes  the  formation  of  colloid  and  f.p.  lowering  is  additive, 
whereas  at  higher  concns.,  where  the  colloid  is  already  formed,  the 
f.p.  lowering  is  slightly  >  additive.  W.  R.  A. 

Solubilisation  and  colloidal  micelles  in  soap  solution.  J.  W.  McBain 
and  K.  E.  Johnson  (/,  Amer.  Chem .  Soc.,  1944,  66,  9 — 13), — The 
solubilisation  of  HjO-insol.  dye  by  four  K  soaps  has  been  measured 
for  equilibrium  conditions  at  various  concns.;  it  increases  so 
rapidly  with  the  higher  soaps  as  to  suggest  its  incorporation  between 
the  lamellar  micelles  rather  than  dissolution  in  the  hydrocarbon  frac¬ 
tion  of  the  micelle.  KC1  greatly  increases  the  solubilising  power  of 
fully-formed  micelles  and  produces  micelles  of  still  higher  solubilising 
power  in  dil.  solution.  W,  R.  A. 

Comparative  osmotic  and  viscosity  measurements  with  polystyrene 
fractions.  T.  Aifrey,  A.  Bartovics,  and  H.  Mark  (J.  Amer.  Chem. 
Soc.,  1943,  65,  2319 — 2323).-— 77  and  n  have  been  measured  for 
PhMe  solutions  of  polystyrene  fractions,  prepared  by  polymerising 
styrene  at  60°,  120°,  and  180°  and  fractionated  by  pptn.  with 
MeOH  from  PhMe  solution.  The  consts.  kf  and  p,  of  the  viscosity 
and  osmotic  laws,  and  the  mol.  wt.  have  been  calc,  for  each  fraction. 
kf  and  #x  differ  for  samples  prepared  at  different  temp. ;  the  consts.  of 
[17]  =  KMa  also  differ  for  different  samples.  It  is  suggested  that, 
for  fractions  of  equal  mol.  wt.,  ease  of  pptn.  is  related  to  [17J. 

\V.  R.  A, 

Dependence  of  viscosity  on  concentration  in  [solutions  of]  organic 
high  polymers.  M.  Takei  and  H.  Erbring  (Kolloid-Z.t  1941,  95, 
322— 326).— The  Philippoff-Hess  eighth-power  formula  is  modified 
by  introduction  of  a  term  depending  on  particle  shape.  The 
modified  formula  is  shown  to  reproduce  the  experimental  data  in 
three  cases  where  the  original  formula  failed,  viz., 44  Cellite  "  in  AcOH, 
polymerised  m -hydroxy decoic  acid  in  (CHCla)a,  and  polystyrene  in 

c«h6.  r.  h.  f. 

Analysis  of  thermodynamic  measurements  on  highly  elastic 
fibrous  materials.  E.  Wohlisch  (Kolloid-Z.,  1941,  95,  290 — 302). — 
Highly  elastic  materials  are  characterised  by  their  anomalous  thermo¬ 
elastic  behaviour,  which  is  described  by  a  thermal  extension  coeff. 
and  a  thermal  stress  coeff.  Materials  are  classified  according  to  the 
magnitude,  of  these  coeffs.,  and  data  are  given  for  some  biological 
materials.  Relations  between  measurable  properties  of  stretched 
materials  and  thermodynamic  magnitudes  are  indicated.  Swelling 
and  irreversible  heat  effects  have  in  some  cases  to  be  taken  into 
account.  R.  H.  F. 

Molecular  orientation  and  some  properties  determined  by  it  in 
macro-molecular  substances  with  chain  and  network  structures*  II. 

F.  H.  Muller  (Kolloid:Z.,  1941,  95,  306—322;  cl  A.,  1944,  I,  29}.— 
The  nature  of  the  orientation  distribution  function  is  discussed  for 
chain  and  network  structures,  and  the  change  in  directional  dis¬ 
tribution  of  bonds  on  deformation  is  examined.  The  retilrn  of 
stretched  materials  to  the  undeformed  state  requires  time,  which 
is  shorter  at  higher  temp.  Below  a  certain  temp,  contraction  no 
longer  occurs  and  the  material  freezes  up.  The  relaxation  time, 


which  Is  obtained  from  the  contraction-time  curve,  is  related  to 
the  place-exchange  frequency  of  monomer  residues  or  small  units. 
High  viscosity  and  plasticity  are  consequences  of  low  place-exchange 
frequency.  It  is  necessary  to  assume  a  series  of  relaxation  times 
in  many  cases.  With  polystyrene  the  relaxation  spectrum  shows 
two  time  groups,  corresponding  with  movement  of  monomer  residues 
and  of  whole  mols.  The  variation  of  each  with  temp,  accounts 
for  freezing  and  flow  phenomena.  R.  H.  F. 

Statistical  length  of  rubber  molecules.  L.  R.  G,  Treloar  (Trans. 
Faraday  Soc.,  1944,  40,  109— 116),— The  length  distribution  for 
mols.  containing  up  to  256  isoprene  units  is  worked  out  by  the 
methods  previously  used  (A.,  1943,  I,  299)  for  paraffin  chains. 

F.  L.  U. 

Isoelectric  point  of  asclepain.  D.  C.  Carpenter  and  F.  E.  Lovelace 
(J.  Amer.  Chem ,  Soc.,  1943,  65,  2364— 2365).— Measurements  have 
been  made  in  the  pH  range  T 8—8*0  of  the  electrophoretic  velocity 
of  asclepain  in  citrate,  acetate,  and  phosphate  buffers.  The  elec¬ 
trical  charge  on  the  particle  has  been  calc.  The  isoelectric  point 
is  at  pH  3-11.  •  W.  R.  A. 

Electrokinetics*  XXVI,  Electroviscous  effect,  HI*  p-Laeto- 
globulin  systems.  Interpretation  of  the  meaning  of  Kj>  values 
obtained  from  eleetroviscosity  data,  D.  R.  Briggs  and  M.  Hanig 
(J.  Physical  Chem.,  1944,  48,  1—1 2),— A  modified  form  of  the  Krasny- 
Ergen  electro  viscosity  equation,  which  gives  better  agreement  with 
experimental  data  for  colloid  electrolytes,  is  proposed.  The  electro- 
viscous  properties  of  cryst.  p-lactoglobulin  (I)  have  been  investigated 
at  pH  6*60  and  4*22  with  and  without  addition  of  NaCl.  With 
increase  of  [NaCl]  the  entire  change  in  77  is  due  to  a  change  in  the 
extent  of  the  electroviscosity  effect.  The  degree  of  hydration,  calc, 
vals.  for  which  agree  closely  with  those  previously  reported,  is 
small,  and  little  change  occurs  in  its  val.  or  in  the  asymmetry  of 
the  mols.  as  pH  changes.  It  can  be  concluded  that  the  mols.  of 
(I)  are  rigid  particles  which  are  not  subject  to  osmotic  expansion 
or  contraction  when  the  nature  or  the  no.  of  the  gegenions  is 
changed.  Gum  arabic  is  unlike  (I)  since  it  is  subject  to  swelling 
and  contraction  under  similar  conditions.  The  system  Na  gum 
arabic-N aCl  has  been  examined  and  compared  with  the  (I)-NaCl 
system.  The  K^fC  vals.  ( K  =  const,  dependent  on  the  shape  of 
the  micelle,  <f>  —  viscometrically  effective  percentage  vol.  occupied 
by  the  colloid,  C  —  concn.)  for  the  former  system  decrease  at  high 
ionic  strengths,  whereas  for  the  latter  system  the  vals.  are  const. 

C.  R.  H. 

VI.— KINETIC  THEORY.  THERMODYNAMICS. 

Equilibrium  measurements  by  infra-red  absorption  for  the  form¬ 
ation  of  nitric  aed  from  oxygen^  water  vapour,  and  nitrogen  dioxide, 

E,  J.  Jones  (/.  Amer.  Chem.  Soc.,  1943,  65.  2274 — 2276). — By  using 
the  infra-red  absorption  at  1*4  p.  of  HNOa  vapour  a  direct  deter¬ 
mination  was  made  of  the  equilibrium  const,  for  the  reaction 
HaO  {#)  -f  NOj  (g)  4~  (g)  ->  2HNOa  (g)  and  the  val.  agrees  with 

that  of  Forsyth  et  at,  (A.,  1942,  I,  146).  Transmission  vals.  of 
HNOa  and  HN02  in  the  T4  p.  region  are  given.  W.  R.  A. 

Microscopic  equilibria  in  ampholytes*  T.  L.  Hill  (J.  Amer.  Chem . 
Soc.,  1943,  05.  2 Ij.  9—2121). — Mathematical,  Microscopic  and 

macroscopic  equilibrium  consts.  are  related  by  general  expressions 
which  have  been  derived.  The  concn,  of  a  microscopic  ion  is  given 
in  terms  of  microscopic  equilibrium  const.,  [H*],  and  total  concn. 
of  ampholyte.  W.  R.  A. 

Dissociation  0!  dimethyl  ether-boron  triflnoride  at  low  temperatures, 

H.  C.  Brown  and  R.  M.  Adams  (J.  Amer.  Chem.  Soc.,  1943,  05, 
2253— 2254}.— Criticism  of  Lau  ben  gayer  et  ah  (A.,  1943,  I,  193). 

W.  R.  A. 

Dielectric  constant*  ionic  equilibrium,  and  ionic  force  in  solutions. 

L,  Ebert  (Naturwiss.,  1943,  31,  263 — 265). — A  review,  dealing 
particularly  with  the  work  of  Nernst,  A,  J.  M. 

Basie  ionisation  constant  of  /ri-eresolsnlphonephthalein  ;  pH 
values  and  salt  effects*  E.  E.  Sager,  H.  J.  Keegan,  and  S.  F.  Acree 
(J.  Res.  Nat.  Bur.  Stand.,  1943,  31,  323— 343).— The  ionisation  const. 
(K)  of  w-cresol-purple  (I),  calc,  from  spec  tropho  to  metric  data  for 
solutions  of  (I)  in  HsO  and  HCI,  is  T98  X  10~\  from  which  p K  = 

1  *703 0*005,  Activity  coeffs.  (/)  of  (I)  determined  in  presence  of 
KC1,  BaCla#  and  SrCl2  show  that  /  passes  through  a  min.  at  0*2 — 
0-5M-chloride,  the/ vals,  being  somewhat  >  vals.  calc,  from  electro¬ 
metric  data.  The  significance  of  this  difference  is  discussed  with 
reference  to  /  vals.  for  the  various  ions  involved.  C.  R.  H. 

Lewis  and  Bronsted-Lowry  definitions  of  acids  and  bases,  I.  M. 

Kolthoff  (J.  Physical  Chem.,  1944,  48,  51— 57).— The  conflict  between 
the  two  definitions  is  discussed.  The  term  protoacids  is  proposed 
for  acids  conforming  to  the  Lewis  definition,  whilst  the  Breasted- 
Lowry  definition  should  be  left  unchanged.  The  two  concepts  are 
complementary  rather  than  contradictory,  C.  R.  H. 

The  Rirkwood-Westheimer  theory  of  acid  strength  in  the  s  light  of 
existing  experimental  data  for  dissociation  constants  of  dibasic  acids. 

W.  F.  K.  Wynne- Jones  and  G.  S.  Rushbrooke  {Trans.  Faraday  Soc., 
1944,  40,  99— 109).— The  Kirkwood-Westheimer  theory  (cf.  A., 
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1938,  I,  574)  is  in  only  qual,  agreement  with  data  for  the  influence 
of  solvent  or  temp,  on  the  dissociation  consts.  of  dibasic  acids. 
Reasons  are  given  for  attributing  the  lack  61  better  agreement  to 
failure  to  take  sufficient  account  of  sp.  interactions  between  solvent 
and  solute  mols.  or  ions.  F.  L.  U. 

Acid  strengths  of  mono-  and  di-esters  of  phosphoric  acid,  n- 
Alkyl  esters  from  methyl  to  butyl,  the  esters  of  biological  importance, 
and  the  natural  guanidinephosphoric  acids.  W.  D,  Kumier  and  J.  J. 
Eller  (J.  Amer.  Ghent .  Soc.,  1943,  65,  2355— 2361),— AT  of  alkyl- 
phosphoric  acids  (alkyl  —  Me,  Et,  Prs,  Bua,  Me2,  Et2,  PrG2,  and 
Runs)  have  been  measured.  That  the  add  strengths  of  dialkyl  > 
monoalkyl  >  unsubstituted  H3P04  is  explained  by  solvation. 
Steric  effects  also  exist  and,  to  a  smaller  extent,  statistical  and 
inductive  ■  effects.  Glycerol  and  sugar  esters  of  H3P04  are  dis¬ 
cussed  with  relation  to  these  effects.  The  groups  responsible  for 
the  dissociation  of  natural  guanidinephosphoric  acids  have  been 
assigned  by  analogy.  Chelation  through  H-bonding  and  the  indue- 
tive  effect  of  the  P04  group  are  discussed  in  relation  to  reactions  of 
biological  importance.  W.  R.  A, 

Ionisation  of  strong  electrolytes.  II.  Ionisation,  Raman  spectrum, 
and  vibrations  of  perchloric  acid.  O.  Redlich,  E.  K.  Holt,  and  j. 
Bigcleisen  (J.  Amer .  Ghent,  Soc.,  1944,  66,  13— 16).— A  refined 
photographic  method  has  been  developed  for  comparing  the  inten¬ 
sities  of  spectral  lines  of  unequal  width.  The  degrees  of  ionisation 
of  HC104  have  been  determined.  It  is  ionised  to  a  greater  extent 
than  HN03.  The  ionisation  const,  could  not  be  calc,  because  the 
activity  coeft's.  are  not  known  at  high  canons.  Raman  spectra  of 
anhyd.  HC104  and  of  cone,  solutions  of  HC1G4  and  NaC104  have 
been  measured  and  are  discussed.  W.  R.  A. 

pH  values  of  certain  phosphate- chloride  mixtures,  and  the  second 
dissociation  constant  of  phosphoric  acid  from  0°  to  60°*  R.  G,  Bates 
and  S.  F.  Acree  (/.  Res.  Nat.  Bur.  Stand.,  1943,  BO,  120— 155).— The 
e.m.f.  of  cells  of  the  type  Pt|H2tNaH2P04  or  KH2P04  (wx),  Na2HP04 
(m3),  NaCl  (w3)|AgCl|Ag  was  determined  at  5°  intervals  between  0° 
and  60°.  Three  vals.  of  mt[m2  were  used,  and  a  wide  range  of 
conen.  was  covered.  The  second  dissociation  const.  (I<2)  of  H3P04 
was  calc.  The  effect  of  temp,  on  —log  Kz  =  -pK2  is  given  by 
p K2  t=  (1 979 *6/r)  —  0*3041  ~f~  0-0198402“,  where  T  —  abs.  temp. 
For  each  temp,  the  heat  and  entropy  of  dissociation,  the  change  of 
heat  capacity  and  the  free  energy  change  accompanying  the  dis¬ 
sociation  of  1  mol.  of  H2PG/  were  calc.  The  pH  vals.  of  phosphate- 
chloride  mixtures  over  the  above  temp,  range  arc  given  by  (pH)!  = 
(p/t3)f  —  log  —  3/fyV(i  +  Ba(\/fx)t  where  p 

ionic  strength,  ai  is  a  parameter  representing  average  ion  size,  and 
A  and  B  are  const,  at  a  particular  temp.  This  equation  holds  when 
=  Hicio  and  the  ratio  *J%sp<v/wjtP®4"  is  0’2— 5°0,  It  is 
suggested  that  such  solutions  could  be  used  as  pH  standards  over 
the  range  6*4— 7*4.  A.  J.  M, 

pH  values  of  acid-salt  mixtures  of  some  aromatic  sulpliooic  acids 
at  various  temperatures  and  a  criterion  of  completeness  of  dissociation, 

W.  J.  Hamer,  G.  D.  Pinching,  and  S.  F.  Acree  (j.  Res.  Nat.  Bur. 
Stand.,  1943,  31,  291 — 304). — E.m.f.  measurements  show  that  aq. 
solutions  of  p-phcnol-  and  4-chlorophenol-2-sulphonic  acids  (>0*3m.) 
are  completely  dissociated  between  10°  and  60°.  The  method  used 
was  to  determine  the  activity  coeff.  (/)  of  IJCI  in  the  sulphonate 
solutions  and  to  plot  —log  /  against  where  c  =  ionic  strength. 
Since  the  vals  of  —log  /  are  >  those  predicted  by  Debye  and 
HuckeTs  limiting  law,  it  can  be  shown  that  the  5Q3H  groups  must ! 
be  completely  dissociated .  Solutions  of  the  sulphonic  acids,  the 
corresponding  Na  or  K  sulphonates,  and  NaCl  or  KCl  are  suitable 
as  pH  standards  over  the  pH  range  1*2— 2-5.  C.  R.  H, 

Complex  ions.  VU3.  Pyridine-silver  ions,  W.  C.  Vosburgh 
and  S.  A.  Cogswell  (J.  Amer .  Ghent .  Soc.,  1943,  65,  2412 — 2413).— The 
results  of  the  solubilities  of  AgIG3,  AgsS04,  and  AgBrOa  in  dil. 
CgHsN  have  been  interpreted  in  terms  of  two  complex  ions, 
Ag*C6HfiN’  and  A g(C5H4N),\  having  dissociation  consts.  1*0  x  10"2 
and  7*8  X  10~B.  W.  R.  A. 

Complex  ions.  VII.  A  solubility  method  for  the  determination  of 
instability  constants  in  solutions  and  the  amminesof  nickel,  cadmium, 
and  magnesium.  P.  F.  Derr  and  W.  C.  Vosburgh  (J.  Amer .  Ghent . 
Soc.,  1943,  65,  2408— 2411).— The  solubility  of  AgI03  in  aq.  NHa 
containing  Ni,  Cd,  and  Mg  complexes  of  the  form  [MfNHJJ*  has 
been  determined.  The  instability  consts.  of  [Ni(NHa)]‘*,  [Ni(NHa)J*\ 
[Ni(NHa)a]*‘,  [Cd(NHa)]*\  and  [Mg(NHa)]“  have  been  calc.  The 
solubility  of  Ba{IOa)a  and  Ca(I03)3  in  aq.  NHa  has  also  been  deter™ 
mined.  ’  W.  R.  A. 

Thermodynamics  of  the  nitrogen-hydrogen  mixture.  V.  Fischer 
(A  nn.  Physik,  1941,  [v],  89,  273- — 2 SO). — A  graphic  method  is 
described  for  the  determination  of  the  equilibrium  conens.  in  a 
binary  mixture  when  temp,  and  pressures  occur  which  are  above 
the  crit.  temp,  and  crit.  pressure  of  the  component  of  lower  b.p. 
The  method  is  used  to  calculate  the  equilibrium  isotherms  of  a 
Na-Ha  mixture.  A.  J.  M. 

System  trimethyl  phosphate-acetic  acid.  H.  A.  Pagel  and  W.  V. 
Ruyle  {J.  Amer .  Chem.  ‘Soc.,  1943,  65,  2186).— F.p.  data  for  a™ 
Me4P04-Ac0H  mixtures  give  a  eutectic  at  52*0  mol.-%  Me3P04 


with  f.p.  —  89*9±10.  F.p.  of  j3-Me,P04-Ac0H  mixtures  could  not 
be  successfully  determined  at  <75  mol.-%  MeaP04.  W.  R.  A. 

Systems  with  boron  trifluoride.  EEL  H.  S.  Booth  and  J.  H. 
Walkup  (/.  Amer ,  Chem.  Soc.,  1943,  65,  2334 — 2339),— Binary 
systems  of  BF3  with  the  following  F  compounds  have  been  inves¬ 
tigated  by  thermal  analysis  :  CF2C12,  completely  immiscible ; 

CF3CI  (m.p.  —  1 8T6 ±0*5°)  sol.  in  BF3  up  to  10  moh-%  and  BF3 
sol.  in  CFSC1  up  to  20  mol.-%  at  — 130-5°,  whilst  at  higher  temp, 
they  are  completely  miscible;  CP4  (m.p.  —  180T±0*5°)  sol.  in  BF3 
up  to  15  mol.-%  and  BF3  sol.  in  CP4upto  25  mol.-%  at  — 13 1*4  ±0*5°; 
PF3  gives  a  eutectic  at  —163*5^0*5°  and  2T5  mol.-%  BF3;  POFa 
gives  a  eutectic  at  —47*5  ±0*5°  and  16*5  mol.-%  BF3  and  it  is 
suggested  that  a  1:  1  compound  (f.p.  20°)  is  formed;  P5F3 

(f.p.  — 148*8±0*6°)  gives  a  eutectic  at  — 152*  1  ±0*5°  and  16*00 
mol.-%  BF3,  but  the  curve  shows  no  max.,  although  there  is  a 
change  in  slope  at  —130*8°  and  82-5  mol.-%  BFa  probably  owing 
to  transition  at  this  temp,  of  p-BF3  to  a~BFa;  SOF2  (f.p.  — 120*0 ± 
0'5°)  forms  a  1  :  1  compound  (f.p.  — 140-8  ±0*5°)  and  two  eutectics 
at  -145-9°  (34  moh-%  BF3)  and  -145*4°  (68*5  moh-%  BFa). 

W.  R.  A. 

System  Li2S04-H20.  A.  N,  Campbell  (J.  Amer .  Chem.  Soc., 
1943,  65,  2268 — 2271). — The  following  data  are  presented  for- the 
system  LiaSO4-H20  :  (i)  the  transition  point  of  the  change 
Li2S04,H20  ^  Li2SG4  +  H2G,  determined  dilatometrically,  thermo- 
metrically,  and  by  v.p.  measurements,  lies  at  232*8°  and  26*7  atm.; 
(ii)  the  solubility  between  110°  and  214°;  (iii)  the  ice  line.  The 
existence  of  a  higher  hydrate  of  Li2SQ4,  possibly  LiaS04,2H20,  is 
considered  to  be  doubtful,  but  is  not  entirely  disproved  by  dilate- 
metric  methods  or  by  a  study  of  the  equilibrium  diagram  of 
Li2S04-LiCl-H20  at  -12*25°.  W.  R.  A. 

Reciprocal  salt  pair  NaCl03  +  KCl  ^  HaCl  +  KC103  ^  in  water 
at  0°  and  40s,  P.  A.  Munter  and  R.  L.  Brown  (/.  Amer.  Chem .  Soc., 
1943,  65,  2456— 2457).— The  isotherm  ally  invariant  points  for  the 
system  NaC103  +  KCl  NaCl  -f  KC103  in  HgO  have  been  deter¬ 
mined  at  0°  and  40°.  The  stable  salt  pair  is  KC10S  +  NaCl  and 
appears  to  remain  stable  up  to  100°.  The  isothermally  invariant 
point  of  the  system  NaC103-KC103-Hs0  at  0°  is  at44*21-0’44-55‘35% ; 
those  for  NaClOa-KC10a-HaO  at  40°  and  for  KC103-KC1~-H2G  at  0° 
have  been  redetermined  and  agree  closely  with  recorded  vals. 

W.  R.  A, 

Relations  between  daltonide  and  berthollide  phases^  in  metallic 
systems,  N.  V,  Ageev  and  E.  S.  Makarov  (J.  Gen.  Chem.  Russ., 
1943,  13,  242— 248) —The  two  phases  are  fundamentally  of  the 
same  nature,  and  can  pass  continuously  one  into  the  other.  Both 
owe  their  existence  to  formation  of  definite  chemical  compounds. 

R.  T. 

Diealeium  silicate  solid  solutions,  K.  T.  Greene  (/.  Res.  Nat. 
Bur.  Stand.,  1944,  82,  I- — 10).— X-Ray  diffraction,  optical,  and 
thermal  data  show  that  at  ^1450°  2Ca0,S102  forms,  with  NasO  and 
A12Q3  (or  Fe203),  solid  solutions  with  hexagonal  crystal  structures, 
this  structure  being  the  fundamental  one  for  a-2Ca0,Si03  since  it 
reverts  to  the  jS-form  on  cooling.  When  cooled  below  1175°  the 
material  becomes  inhomogeneous  and  Na2G  and  ALOs  (or  Fe203) 
are  thrown  out  of  solid  solution  at  the  same  time  as  the  a-form  is 
transformed  into  the  /3-form.  The  a-/?  inversion  temp,  lies  within 
the  range  1175—1420°,  approaching  the  upper  temp,  as  the  purity 
of  the  2CaO,SiOs  becomes  greater.  The  conditions  of  cooling  Port¬ 
land  cement  clinker  are  unfavourable  to  the  preservation  of  the 
a-solid  solution;  to  retain  the  a-form  the  %  of  Na2Q  must  be 
that  normally  present  in  commercial  clinker.  C.  R.  H. 

Phase  equilibrium  in  the  system  Li20-~Al2Q3-~Si02.  R.  A.  Hatch 
(Amer.  Min.,  1943,  28,  471— 496). — Liquidus  and  solidus  temp,  for 
preps,  in  the  range  22—85%  SI02  of  the  system  Li20“Al203~-Si02 
are  recorded,  and  represented  graphically.  Three-component  com¬ 
pounds  in  the  system  are  (i)  /3-spodumene  (I),  Li20,Al203,4Si02J  a 
high-temp,  form  melting  congruently  at  1423°,  and  (ii)  jS-eucryptite 
(II),  LisO,AlaG3,2SiO|,  melting,  with  dissociation,  at  1397°.  No 
compounds  with  the  compositions  of  petalite  (III),  Lia0,Al203,8Si02, 
or  Li  orthoclase  are  stable  above  the  solidus.  (Ill)  dissociates  at 
>950°.  The  system  includes  (i)  the  SiG2  field,  (ii)  the  (I) — SiO« 
solid  solution  field,  (iii)  the  field  of  (I)  solid  solution,  (iv)  the  (II) 
solid  solution  field,  (V)  the  y-Al203  field,  and  possibly  the  Li  aluminate 
field.  Attempts  to  synthesise  a-spodumene  hydro  therm  ally  at  pres¬ 
sures  <100  atm.  and  at  temp,  from  400°  to  500°  failed;  (I)  always 
crystallised  from  the  spodumene  glass.  Vals.  of  n  for  glasses  in  this 
system  are  given.  L.  S.  T. 

System  €aSi03-Ca Al2Si208-Na AlSi04 .  W.  K.  Gummer  (J.  Geol, 
1943,  51,  503 — 530). — Thermal  data  obtained  at  high  temp,  and 
normal  pressures  are  recorded.  Phase  equilibrium  diagrams  are 
reproduced,  and  the  course  of  crystallisation  in  typical  mixtures  of 
the  above  compounds  is  discussed.  L.  S.  T. 

Systems  lead  oxide-alumina  and  lead  oxide-alumina-siliea . 

R.  F;  Geller  and  E.  N.  Bunting  (/.  Res.  Nat  Bur.  Stand.,  1943,  31, 
255 — 270).— In  the  system  Pb0~Al203  evidence  has  been  obtained 
for  the  existence  of  a  compound  PbO,AIa03,  unstable  at  >976°  and 
forming  a  eutectic  with  PbO  (94%  PbO)  of  m.p.  865s.  In  the 
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system  Pb0-A12Q3-Si02  the  compounds  8Pb0,Al203,4Si02, 
4Pb0JAl203,2Si02,  and  GPb0,Als03,6Si02  have  been  identified,  with 
incongrucnt  m.p.  735°  and  837°  and  congruent  m.p.  811°,  respect¬ 
ively.  Evidence  has  also  been  obtained  for  the  existence  of  four 
other  compounds  of  undetermined  composition.  AU03  (purity 
>99-9%)  has  m.p.  2035±I0°.  J.  W.  S. 

Thermodynamics  of  the  reduction  of  magnesium  oxide  with  carbon 
and  calcium  carbide*  B.  Mauderli,  E.  Moser,  and  W.  D.  Treadwell 
(Helv.  Chim.  Ada ,  1944,  27,  105 — 1 10). “Reduction  of  MgO  by  C 
and  CaC2  is  examined  by  calculations  of  the  free  energies  of  reduc¬ 
tion  from  known  thermal  data.  A  distinctive  feature  of  the  method 
is  the  use  of  the  entropy-log  mol.  wt.  graph  to  calculate  the  entropy 
of  CaCg.  The  reduction  is  easier  with  CaC2>  but  at  low  temp,  a 
part  is  obtained  as  carbides,  which  dissociate  to  Mg  and  C  again  in 
the  range  800—1000°  (A.,  1937,  I,  320).  In  experiments  on  the 
thermal  dissociation  of  CaCa  in  a  vac.  between  1600°  and  1800° 
94%  of  the  C  was  recovered  as  graphite,  and  no  C2H2  was  found 
when  the  products  were  treated  with  HaO,  J.  O'M.-B. 

¥11. — ELECTROCHEMISTRY. 

Conductance  of  salts  in  ethylenediamine*  W.  H.  Bromley,  jun., 
and  W.  F.  Luder  (/.  Anter.  Chem.  Soc.,  1944,  66,  107— 109).— Con¬ 
ductances  T>f  KI,  Agl,  and  AgN03  in  (CH29NH2)2  (9  X  1G~8  mho) 
have  been  measured  at  25°  using  concns.  sufficiently  low  to  permit 
calculation  of  A0  and  K.  A  suggested  explanation  for  the  very 
low  val.  of  K  for  Agl  is  based  on  the  electronic  theory  of  acids  and 
bases.  W.  R.  A. 

Mechanism  of  electrical  conduction  in  the  Nernst  pencil.  C. 
Wagner  (Naturmss.,  1943,  31,  205 — 268).— A  review  dealing  par¬ 
ticularly  with  electrolytic  conduction  of  heated  oxide  filaments,  the 
nature  of  the  ions  carrying  the  current,  and  the  reasons  for  the 
higher  conductivity  of  mixed  oxides  compared  with  single  oxides. 

A.  J.  M. 

Discussion  and  interpretation  o!  the  migration  data  of  lauryl- 
sulphonic  acid  in  aqueous  solution.  P.  Van  Rysselberghe  (j.  Physical 
Chem.,  1944,  48,  62 — 65). — Comparison  of  the  author's  calc.  vals. 
for  the  transference  no.  of  the  laurylsulphonate  radical  with  experi¬ 
mental  vals.  obtained  by  Me  Bain  (cf.  A.,  1943,  I,  226)  for  solutions 
of  laurylsulphonic  acid  indicates  the  probable  presence  of  large 
amounts  of  nearly  neutral  micelles  with  compensating  migrations 
at  concns.  above  the  max.  in  the  transference  curve,  i.e.,  at  acid 
concns.  >0*055m.  At  concns.  <0c055m.  the  agreement  between 
calc,  and  observed  vals.  is  excellent.  Errors  in  one  of  McBain's 
data  tables  are  corr.  C.  R.  H. 

Potentials  of  electrochemical  phase  systems,  E.  Lange  (Natur- 
wtss.,  1943,  31,  260— 263).— A  review.  A.  J.  M. 

Diffusion  potential  in  solutions  of  electrolytes,  j.  J.  Hermans 
(Naturwiss,,  1943,  31,  257 — 260); — A  review,  dealing  particularly 
with  the  work  of  Nernst.  A.  J.  M. 

Geo-electric  effect  in  membranes*  L.  Brauner  (JRev.  Fac .  Set . 
Istanbul t  1942,  7»  46 — 102). — From  measurements  using  NH3  and 
KCI  solutions  it  is  inferred  that  the  change  in  potential  across  a 
membrane  separating  solutions  of  different  concns.  on  bringing  it 
from  a  vertical  to  a  horizontal  position  (geo-electric  effect  of  the 
first  order  AE)  is  due  not  to  gravitational  stratification  of  the 
diffusing  solution,  but  to  a  direct  influence  of  gravity  on  the  relative 
mobilities  of  the  ions.  Investigations  with  various  salts  diffusing 
through  a  vertical  parchment  paper  (anionic)  membrane  show  that 
the  rate  of  loss  of  p.d.  is  the  more  rapid  the  greater  is  the  mobility 
of  the  cations  and  the  more  inert  are  the  anions,  whereas  when  the 
more  cone,  solution  is  above  the  membrane  and  the  more  dib  below 
it  the  reverse  is  the  case.  Both  the  membrane  potential  and  the 
AE  are  reduced  by  a  decrease  in  pH,  and  with  protein  (cationic) 
membranes  AE  changes  in  sign  at  pH  vals.  <  the  isoelectric  potential. 
When  two  electrodes  filled  with  the  same  solution  ( <  10"2x.)  are 
separated  by  a  horizontal  membrane  an  e.m.f.  is  established  when 
the  solutions  are  one  above  the  other,  the  lower  layer  being  positive 
with  an  anionic  and  negative  with  a  cationic  membrane.  This 
effect  (“  geo-electric  effect  of  the  second  order  ”)  is  attributed  to 
the  shifting  of  the  mobile  part  of  an  electrical  double  layer  under 
the  action  of  gravity.  The  adsorption  potential,  ionic  mobilities, 
d  of  the  ions,  and  the  conductivity  of  the  solution  all  affect  its 
magnitude.  From  the  results  obtained  it  is  inferred  that  the  actual 
d  of  all  ions  in  aq.  media  is  >  1.  J,  W.  S. 

Development  ol  polarography,  It.  Bennewitz  (Naturwiss.,  1943, 
31,  268—270). — A  review,  tracing  the  development  of  polarography 
from  Nernst.  A.  J.  M. 

Polarographic  investigation  of  hydrogen  bonding*  n.  Nitro- 
cresols,  M.  J.  Astle  and  W.  P.  Cropper,  in*  Nitrodihydroxy- 
benzenes.  M.  >J.  Astle  and  S.  P.  Stephenson  (J.  Anter.  Chem.  Soc., 
1943,  65,  2395—2399,  2399—2402;  cf.  A.,  1943,  If  165).— II. 
The  reduction  at  various  pH  of  3  :  I  :  2-,  4  :  1  :  2-,  5  :  1  :  2-,  4  :  I  :  3-, 
6:1:3-,  2:1:4-,  and  3:1:  4-Nt)2*C8HsMe*OH  at  the  dropping 
Hg  cathode  has  been  studied.  Half-wave  potentials  are  most 
negative  when  NOa  is  p  and  least  negative  when  o  to  OH.  $-N02 


is  reduced  to  NH2  at  all  pH  :  o-NOa  is  reduced  to  NHOH  at 
pH  <7  and  to  NHa  at  pH  >7 ;  w-NOa  is  reduced  at  pH  <7  to 
NHOH  and  NH„  in  two  distinct  steps,  whilst  at  pH  >7  reduction 
stops  at  NHOH.  These  results  indicate  a  stabilisation  of  o-NOa 
by  H-bonding,  absent,  in  p~1$Oz,  and  that  reduction  to  NH,  at 
pH  >7  can  occur  only  through  the  quinonoid  form  of  the  nitro- 
cresol. 

III.  The  reduction  at  various  pH  of  2  :  1  :  3-  (I),  4:1:3-  (II), 
3:1:2-  (HI),  4:1:2-  (IV),  and  2  ;  1  :  3-N0208H3(OH)a  (V)  has  been 
studied  with  the  dropping  Hg  cathode.  When  H-bonding  is 
sterically  possible  [(I),  (III),  and  (I?)]  ease  of  reduction  of  N02  is 

>  in  (IV),  where  a  H-bond  is  not  possible.  Similarity  to  (III)  and 

(V)  shows  that  (i)  must  have  only  one  H-bond.  A  weak  H-bond 
seems  to  exist  in  (II)  at  pH  <5.  At  pH  >9,  (IV)  is  reduced  in 
two  separate  steps  to  4-nitroso-  and  4-amino-pyrocatechol,  but  at 
pH  <9,  as  for  all  the  other  compounds,  direct  reduction  to  NHt 
occurs.  Introduction  of  a  second  OH  weakens  the  H-bond  between 
o-N02  and  -OH,  and  the  ease  of  reduction  of  N02  depends  on  the 
relative  position  of  the  two  OH.  W.  R.  A. 

Folsrogrsphic  studies  of  sulphonamides.  I.  Oxidation  products 
of  sulph&nilamides,  N.  I.  Levitan,  I.  M.  Kolthoff,  W.  G.  Clark,  and 
D.  J.  Tenenberg  (J.  Anter.  Chem.  Soc 1943,  65,  2265—2268). — 
^-Hydroxylamino-  (I),  4  :  4!'-azoxy-,  and  jNnitro-benzenesulphon- 
amidc  have  been  investigated  polarographically,  and  are  capable  of 
electrolytic  reduction  at  the  dropping  Hg  cathode.  The  mol.  com¬ 
pound  of  2  mols.  of  (I)  and  one  mob  of  sulphanilamide  (II)  has  also 
been  investigated  polarographically.  Bacteriostatic  activity  of  (I) 
against  Escherichia  coli  in  vitro  is  that  of  (II).  W.  R.  A. 

Neutralisation  reactions  in  selenium  oxychloride*  Poteotiometric 
titration.  W.  S.  Peterson,  C.  J.  Heimerzheim,  and  G.  B.  Le  Smith 
(J.  Anter .  Chem .  Soc.,  1943,  65,  2403 — 2406) .—Poteotiometric 
titration  for  several  acid-base  reactions  in  SeOCl2  has  been  inves¬ 
tigated.  The  Miiller  “  retarded  electrode  "  has  been  adapted  and 
a  KCI  reference  electrode  developed  for  the  potentiometric  titration 
of  non-protonic  neutralisations  in  SeOCl2,  The  relative  strengths 
of  the  acids  and  bases  have  been  determined,  and  are  in  the  order 
S03  >  FeCl3  >  SnCl4;  tsoquinoline  >  quinoline  >  C6HSN  >  KCI. 

W.  R.  A. 

Compounds  of  iron  deposited  on  both  poles  simultaneously*  G. 

Antonoff  (J.  Physical  Chem.,  1944,  48,  21— 23).— Fe(OH)3  (30  g.) 
was  suspensed  in  2  1.  of  H20  containing  2  c.c.  of  cone.  H2S04  and 
the  suspension  electrolysed  at  60°  with  Pt  electrodes  (2  x  2  in.), 
keeping  the  liquid  stirred;  the  current  was  ~2  amp.  and  the  voltage 
varied  over  a  wide  range.  If  the  cathode  was  inserted  in  a  porous 
cup  deposits  were  obtained  which  were  similar  to  those  obtained  at 
the  anode.  The  deposits  appeared  to  be  complex  peroxides  of  Fe. 
A'-Ray  analysis  did  not  offer  any  explanation  of  their  composition 
or  structure.  C,  R.  H. 

VIII.— REACTIONS. 

Pyrolysis  ol  iigermane.  H.  J.  Emeleus  and  H.  H.  G.  Jellinek 
(Trans,  Faraday  Soc 1944,  46,  93—99).— The  thermal  decomp,  of 
Ge„Ha  in  the  range  195—220°  resembles  kinetically  that  of  CaHs 
and  Si2H6.  It  has  an  induction  period,  is  of  the  first  order  and 
homogeneous  in  the  middle  stages,  and  is  retarded  later.  The 
activation  energy,  33-7  kg. -cal,,  is  assumed  to  be  associated  with  a 
disruption  of  the  Ge-Ge  bond.  The  data  are  discussed  and  a 
chain  mechanism  is  proposed.  F.  L.  U. 

Kinetics  of  the  decomposition  of  sodium  hypochlorite*  A,  Rius 
Mir6  and  J.  M.  Gonz&lez  Barredo  {Anal.  Fis.  Quim 1940,  36, 
332 — 334), — A  study  of  previous  work  on  the  decomp,  of  MaOCl 
leads  to  the  conclusion  that  the  reaction  is  autocatalytic.  F.  R.  G. 

Autoxidation  of  inorganic  reducing  agents.  II*  Stannous  chloride 
(experimental)*  EEL  Stannous  chloride  (theoretical),  S.  J.  Each- 
man  and  F.  C.  Tompkins  (Trans.  Faraday  Soc.,  1944,  40,  130— 
136,  136— 141).— II.  Results  are  given  for  the  rate  of  oxidation  of 
aq.  SnCl3  at  30°  by  02.  The  effect  of  varying  the  concn.  of  SnCl2, 
of  added  chlorides,  and  of  various  impurities  was  examined. 

III.  Analysis  of  the  experimental  curves  indicates  that  the  rate 
is  cc  [H5nCl3jL  Other  species  maybe  oxidised  much  more  slowly. 
The  increase  in  the  rate  of  oxidation  caused  by  adding  Fe  salts  is 

>  oc  [Fe"’],  in  contrast  to  its  effect  on  the  oxidation  of  XiCl3  (cf. 

A.,  1943,  I,  38).  F.  L.  U. 

Eliminfliion  ol  bromide  ion  from  aqueous  solutions  of  phenyl- 
bromoacetie  acid.  H.  M.  Dawson,  W.  R.  Bulcraig,  and  G.  F.  Smith 
{J.C.S.,  1944,  90 — 94). — A  general  equation  and  three  simpler 
equations  valid  under  restricted  conditions  have  been  derived  and 
satisfactorily  applied  to  .kinetic  data  for  the  elimination  of  Bri  from 
HN03  solutions  of  CHPhBr*COgH  (I)  in  presence  of  NaNOa.  The 
increase  in  reaction  coefL  with  increase  in  [HNG3]  is  due  either  to 
hydrolysis  of  (I)  or  to  the  primary  salt  effect  of  HM03  on  the  sp. 
reaction  rate  of  the  ion  brought  about  by  increase  in  [HNOJ.  The 
latter  alternative  is  preferred  and  it  is  shown  that  the  reactivity 
of  undissociated  (I)  cannot  be  >~0*002  of  that  of  CH2PhBr*COa'. 
The  dissociation  const,  of  (I),  calc,  from  kinetic  data,  is  6T  X  10"3 
at  25°,  C.  R.  H. 
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Transformation  of  diazocyanides.  M.  A.  Saboor  {Indian  J. 
Physics,  1943,  17,  223 — 228). — The  rate  of  spontaneous  trans¬ 
formation  of  cis-  to  /raw s~£-chlorobenzenedi azocyanide  in  C8H4  and 
CC14  solutions  has  been  followed  by  dielectric  const,  measurements. 
The  half-life  period  is  independent  of  initial  concn.,  indicating  a 
first-order  reaction.  Measurements  of  velocity  coeff  s.  at  various 
temp,  give  AE  of  activation  of  ~23  kg. -cal.  W.  R.  A. 

Inflammability  and  explosibility  of  metal  powders.— See  B.,  1944, 
I,  144. 

Catalytic  action  of  ozone  in  the  slow  combustion  of  paraffins. 
Ozonisation  of  the  terminal  groups  of  the  saturated  hydrocarbons  of 
the  aliphatic  series.  J.  Carceller  Fernindez  (Anal  Fis.  Quint. }  1940, 
30s  235 — 240  ;  cf.  A.,  1935,  1103,  1466)  ,—03  accelerates  the  oxid¬ 
ation  of  CjHs,  C3Ha,  C4H10,  and  C6Hl2  to  RCHO  and  RC02H  (R  — 
alkyl),  CO,  H2Of  and  peroxides.  The  ease  of  oxidation  oc  mol.  wt. 
of  the  paraffin.  Fission  of  the  C  chain  represented  by  CO  and  H«0 
is  for  iso -  >  for  »-C4HWt  and  increases  with  the  higher  members  of 
the  series.  The  chain  mechanism  is  favoured  to  explain  the  reaction. 

F.  R.  G. 

Hydrocarbon  polymerisation  and  method  of  determining  catalyst 
activity.  R.  F.  Cane  (J.  Proc.  Austral .  Ghent.  In  si.,  1943,  10,  279— 
286),— A  review  of  existing  theories  of  the  action  of  H3P04  as 
catalyst  for  the  polymerisation  of  unsaturated  hydrocarbons  shows 
these  to  be  untenable.  The  suggested  procedure  for  determining 
the  activity  of  polymerisation  catalysts  involves  mixing  50  g.  of 
a-phellandrene  with  20  g.  of  catalyst  at  20°  in  a  Dewar  vessel  of 
known  tLO-equiv.  and  cooling  correction,  the  temp,  being  observed 
at  1-min.  intervals  for  6  min.  and  thence  at  6 -min.  intervals  for  30 
min.  The  time  required  for  the  evolution  of  10  g.-cal.  per  g.  of 
catalyst  is  called  the  "  activity  no.#i  H20  on  the  catalyst  decreases 
its  activity  whilst  adsorbed  02  causes  initial  acceleration  of  the 
polymerisation  followed  by  a  retardation,  Basic  N  compounds 
(NH„  amines,  nitriles,  or  CSH&N)  depress  the  activity  of  the  catalyst 
whilst  N  Decompounds  have  little  or  no  effect.  Traces  of  mer  cap  tans 
decrease  the  activity  considerably.  J.  W.  S. 

Properties  of  chromic  oxide  gel  and  its  catalytic  activity  for  the 
aromatisatiOE  of  u-heptane.  E.  J,  Dickinson  ( Trans.  Faraday  Soc., 
1944,  40,  70 — 79). — Cr203  gel  is  reduced  by  dry  H,  at  450°  to  an 
extent  corresponding  with  ^6%  conversion  into  Cr  and  some  H2 
is  irreversibly  absorbed,  whereas  at  800°  the  irreversible  absorption 
is  negligible  but  the  reduction  is  greater  (10*5%  conversion)  than 
at  450°.  There  is  evidence  that  in  this  reduction  no  new  phase  is 
formed,  and  that  the  product  is  Cr203  from  which  some  O  atoms 
have  been  removed  without  collapse  of  the  lattice  structure.  The 
reduced  gel  is  completely  oxidised  by  02  at  460°,  all  combined  H 
being  removed  as  H20.  H20  oxidises  only  a  small  fraction  of  the 

reduced  gel  at  450s,  and  some  H2Q  is  reversibly  adsorbed.  It  is 
thought -that  the  part  of  the  gel  attacked  by  HaO  is  identical  with  the 
part  catalytically  active  in  the  dehydrogenation  of  hydrocarbons. 
The  poisoning  action  of  02,  H20,  and  oxidation  products  of  hydro¬ 
carbons  is  probably  due  to  "  saturation  ”  of  the  active  parts  of  the 
gel,  the  effect  of  H,0  being  temporary  owing  to  its  adsorption  being 
reversible.  Restoration  of  the  activity  of  the  poisoned  gel  includes 
the  removal  of  carbonaceous  material  and  re-forming  of  the  active 
part  of  the  surface,  and  is  best  effected  by  treatment  at  600°  first 
with  02  and  then  with  H2.  The  pressures  employed  in  these  experi¬ 
ments  were  -—3-4  mm.  F.  L,  U. 

Ethylation  of  benzene.  Course  of  the  reaction, — See  A.,  1944,  II, 
155. 

Interaction  of  carbon  monoxide  with  [Fiseher™Tropsch]  cobalt 
catalyst  used  in  synthesis  of  gasoline  from  water-gas.— See  B„  1944, 
I,  168. 

Catalytic  cracking  oS  oils— See  B.,  1944,  I,  126,  127. 

[Catalytic]  hydrogenation  and  liquefaction  of  coal.— See  B.,  1944, 

I,  156. 

Behaviour  of  metals  in  nitric  add*  U.  R.  Evans  (Trans.  Faraday 
Soc.,  1944,  40,  120—^130).— By  considering  the  attack  of  HNOa 
on  metals  to  be  composed  of  an  anodic  reaction,  e.g.,  M  -f  2c  =  M*\ 
and  a  cathodic  reaction,  the  principal  facts  regarding  their  behaviour 
can  be  explained  without  special  assumptions  other  than  that  those 
reactions  are  most  probable  that  involve  fewest  mols.  Two  such 
reactions  are  (1)  N02  +  e  =  NO/  and  (2)  HN02  +  HNOa  = 
2NOa  +  H203  according  to  which  the  attack  on  metals  such  as  Cu, 
Ag,  or  Hg  will  be  autocatalytic  and  will  start  when  a  trace  of  N02 
is  present.  The  influence  of  vol.  of  liquid,  stirring,  and  production 
of  NO  is  discussed.  The  behaviour  of  Fe  depends  on  the  formation 
of  a  coherent  film  of  Fe103  which  is  not  attacked  by  HNG2,  but  can 
be  reduced  to  Fe"  when  the  acid  is  sufficiently  dil.  to  produce  H. 
If  a  high  enough  %  of  Cr  is  alloyed  with  the  Fe  a  protective  film  of 
Crt03  is  formed,  which  remains  unattached  in  dil.  HN03  since  Cr11 
compounds  arc  not  stable.  F.  L.  U. 

Effect  of  salts  of  mercury*  tin*  and  lead  on  the  cathodic  process  in 
zincate  electrolytes. — See  B.f  1944,  I,  172. 

Electrochemical  deposition  of  tin  from  solutions  of  tin  compounds — 

See  B.,  1944,  I,  172. 


Strip  steel  electroplating  with  tin,  using  a  sodium  stannate  bath. — 
See  B.,  1944,  I,  172. 

Current  efficiency  in  a  series  of  electrolytic  cells. — See  B.,  1944,  I, 
104. 

Electrodeposition  of  manganese  from  a  sulphate  bath. — See  B., 
1944,  I,  172. 

Mercury-sensitised  reaction  between  hydrogen  and  nitric  oxide. 

H.  A.  Taylor  and  C.  Tanford  (/.  Chem.  Physics,  1944,  12,  47^52).— 
The  rate  of  reaction  of  at.  H,  produced  by  Hg  sensitisation,  with  NO 
is  a:  [H«]  at  low  [HJ,  and  <  proportional  at  higher  [HJ.  [NO]  is 
without  influence  except  when  NO  is  in  excess,  when  it  retards  the 
reaction.  At  const,  total  pressure  there  is  a  max.  rate  with  a 
particular  excess  of  Hr  HNO  radicals  are  probably  formed  and 
decompose  on  the  wall  to  N«Os  which  is  rapidly  reduced  to  N2. 

L.J.J. 

Photochemical  studies  in  gels.  I.  Reduction  of  ferric  chloride 
by  mandelic  acid  in  light  of  different  frequencies  in  thorium  phosphate 
gel  as  a  solvent  medium,  J.  C.  Ghosh  and  S.  K.  Bhattacharyya 
(J.  Indian  Chem .  Soc.,  1943,  20,  377— 381).— The  reaction,  studied 
for  frequencies  366  and  436  irqx.,  is  zero-moL,  and  the  velocity  coeff. 
increases  with  rise  in  concn.  of  FcC13  or  of  mandelic  acid  (I)  and  oc 
intensity  of  absorbed  radiation ;  the  quantum  efficiency  is  very  low. 
The  reaction  rate  is  the  same  in  both  sol  and  gel  states  of  Th  phos¬ 
phate  but  in  HsO  it  is  much  greater.  Extinction  coeffs.  of  FeCl3 
in  excess  of  (I)  measured  in  all  three  media  are  tabulated.  A 
mechanism  is  suggested.  N.  M.  B. 

Photochemical  chlorination  and  photochemical  oxidation  of  tetra- 
chloroethylene  sensitised  by  chlorine,  C.  Schott  and  H.  J.  Schu¬ 
macher  (Z.  physikal.  Chem,,  1941,  B,  49,  107— 126).— The  photo¬ 
chemical  chlorination  of  C2C14  to  C2C16  proceeds  according  to 
d[C2Cl6]/d/  =  /i[IabHji[ClJ.  At  80°  with  100  mm.  of  CL  and  = 
1*6  X  JO12  hvj sec.  cm.3  the  quantum  yield  is  340  mols.  per  kv. 
Increase  of  the  total  pressure  and  addition  of  S02  do  not  affect  the 
reaction.  The  temp,  coeff.  is  1*33  per  10s  rise  in  temp.,  which  leads 
to  an  activation  energy  for  the  total  reaction  of  7*36  kg.-cal.  per 
g.-mol.  The  reaction  'proceeds  via  the  free  radical  C2CI6.  The 
oxidation  of  C2C14  sensitised  by  Cl2,  in  which  ~80%  and  20%  of  the 
C,C14,  respectively,  are  converted  into  CClyCOCl  and  COCl2,  proceeds 
according  to  dp/dt  —  [i*bJ[OJ/(£'  +  ^'[OJ).  At  60°  with  100  mm. 
of  CL,  200  mm.  of  02,  and  Jabs.  =  1*6  X  1012  hvj sec,  cm.3,  the  quantum 
yield”  is  230  mols.  per  hv.  The  temp,  coeff.  of  the  reaction  is  ~1*0. 
The  total  pressure  has  little  effect  on  the  reaction.  Addition  of 
EtOH  causes  strong  inhibition.  Mechanisms  for  the  two  reactions 
are  proposed.  The  results  are  compared  with  the  corresponding 
reactions  of  C,HC16.  j.  F.  H. 

Application  ol  probability  considerations  to  the  mechanism  of  the 
photochemical  polymerisation  o!  acetylene,  B.  L.  Dunicz  (J.  Chem. 
Physics,  1944,  12,  37—45). — Quantum  yields  and  heats  of  reaction 
in  fair  agreement  with  the  author's  experimental  results  (A.,  1941, 

I,  480)  are  obtained  by  assuming  equal  probabilities  for  the  form¬ 

ation  of  products  of  addition  and  breaking  down  of  single  C-C 
linkings  in  the  unstable  intermediate  products.  L.  J.  J. 

Photolysis  o!  methylamine,  O.  C.  Wetmore  and  H.  A.  Taylor 
(/.  Chem.  Physics ,  1944,  12,  61— 68).— Photolysis  of  NH,Me  at  100s 
irradiated  with  a  low-pressure  Hg  arc  proceeds  by  two  consecutive 
reactions  :  H2,  NH3,  and  CH/NMe  are  first  formed,  and  the  latter  is 
dehydrogenated.  Both  reactions  are  first  order,  the  rate  coeff.  of 
the  second  being  approx,  double  that  of  the  first.  The  final  product 
has  the  approx,  composition  C2H3N.  H  atoms  react  with  NH2Me 
and  are  involved  in  the  reaction.  L.  J.  J. 

Relations  between  chemical  activity  and  absorption  in  the  ultra™ 
violet  o!  certain  organic  molecules.  EEL  Velocity  of  replacement  of 
the  chlorine  atoms  in  the  chloro- derivatives  of  the  substituted  amides 
of  malonic  acid.  K.  G.  Naik,  R.  K.  Trivedi,  and  C.  M.  Mehta  (J. 
Indian  Chem.  Soc.,  1943,  20,  365— 368). — Investigations  show  that 
the  velocity  curves  are  in  general  agreement  with  those  of  absorption 
in  the  ultra-violet,  the  velocity  is  augmented  by  the  presence  of  Me 
in  the  C8H9  nucleus,  the  Cl  atoms  of  the  Cl2-derivatives  are  replaced 
in  succession,  and  the  aliphatic  straight  chain  attached  to  the  CO 
groups  increases  the  rate  of  replacement.  N.  M.  B. 

Photolysis  of  the  ^glycosides  :  a-benzylfmetofuranoside,  0- 
benzylfructopyranoside,  and  a-  and  0-phenyl-,  -benzyl-,  and  jS-phenyl- 
ethyl-glucosides;  and  the  bearing  of  the  data  on  the  transfer  of 
energy  within  molecules.  L.  J.  Heidt  (/.  Franklin  Inst 1942,  234, 
473 — 486;  cf.  A.,  1939,  I,  620) —The  absorption  spectrum  of  freshly 
prepared  fructose  has  a  deeper  min.  at  A  240  m/x.  than  previously  re¬ 
ported  vals.  The  latter  were  approached  with  old  samples,  although 
no  change  in  sp.  rotation  or  m.p.  had  taken  place.  The  absorption 
spectra  of  a-benzylfructofuranoside  and  0-benzylfructopyranoside 
are  almost  identical,  in  the  near  ultra-violet,  with  those  of  benzyl- 
glucosides  and  CH2Pha0H.  Aq.  buffered  solutions  of  the  glycosides 
were  photoiysed  with  monochromatic  light  of  X  264  m p.  The  pro¬ 
ducts  were  examined  for  reducing  material  with  the  alkaline  Cu11 
reagent  of  Shaffer,  Hartmann,  and  Somogyi,  and  for  optical  activity 
with  a  polarimeter.  The  products  of  photolysis  are,  in  general, 
identical  with  those  obtained  by  thermal  hydrolysis;  the  0-glucos- 
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ides  and  a-fructosides,  however,  yield  optically  inactive  photolytic 
products.  <5%  of  the  light  absorbed  produces  reaction.  The 
above  results  lead  to  the  hypothesis  that  the  photochemical 
reaction  is  produced  by  an  intermol.  transfer  of  the  absorbed 
energy  from  the  aglycone  to  the  hemiacetal  O-bridge,  which  is  the 
reactive  centre.  J.  F.  H. 

Radioehemistry.  A  review  of  recent  progress.  C.  B.  Allsopp 

Trans.  Faraday  Soc.,  1944,  40,  79—87).  F.  L»  U, 

IX. — PREPARATION  OF  INORGANIC  SUBSTANCES. 

Method  of  obtaining  fresh  water  from  salt  [by  distillation].  T. 
Jefferson  (J.  Chem.  Educ.,  1043,  20,  576—570).  L.  S.  T. 

Enrichment  of  chlorine  isotopes  by  irradiation  of  chlorine  dioxide  at 
low  pressure.  W.  Kuhn,  H.  Martin,  and  K.  H.  Eldau  (Z.  physikal. 
Client.,  1941,  B,  50,  213—254). — Pure  CIO*  at  ^0*2  mm.  pressure, 
when  irradiated  with  AA  3650' 15,  3 654' 83,  and  3663*27  a.,  is  decom¬ 
posed  without  reaction  chain  formation  and  with  quantum  yield 
~1  to  Cl2  and  Oa.  The  Cl2  liberated  has  at.  wt.  0-016  <  that  of 
normal  Cl.  The  "smalt  degree  of  isotope  separation  is  tfuc  to  the 
coincidence  of  only  the  last-named  of  the  above  lines  with  a  35CIG2 
absorption  band.  The  other  two  lines  have  intensities  times 
greater.  L.  J.  J. 

Separation  of  radiothorium  and  raiium-B  and  the  purification  of 
radium-mes otliorium  salts.  B.  A.  Nikitin  and  A.  E.  Polesitzki 
(Compt,  rend.  Acad.  Set.  U.R.S.S 1941,  33,  494 — 497) . — -Distillation 
in  HC1  at  800°  effects  complete  separation  of  Ra-Th  and  Th-B  or 
Ra-B  from  Ba  salts.  Further  heating  at  50Q°  in  HC1  causes  volatilis¬ 
ation  of  Th-R  and  Ra-B,  whilst  Ra-Th  remains.  The  method  can 
be  used  for  the  purification  of  Ra  and  for  the  regeneration  of  Ra  from 
metallic  hydroxides  containing  adsorbed  Ra,  since  FeCl3>  A1C13,  and 
ThCL  are  all  volatile  in  HC1  whilst  RaCL  is  non-volatile. 

J,  W.  S. 

Constitution  of  M  pernitrous  acid.55  I.  A.  Rius  and  6.  R.  Foz 
(Altai.  Fis.  Qubn.,  1940,  36,  308 — 32 1 ) . — Potentiometric  measure- 
shows  that  [active  O]  =  [NO/]  in  pernitrous  acid.  Decomp,  by 
alkali  yields  nitrites  and  is  accelerated  by  HaCh  and  light. 

'  F.  R.  G.  . 

Chemistry  of  polonium,  n.  Preparation  of  sexavalent  polonium. 

A.  G.  Samartzeva  (Compt,  rend .  Acad.  Sci.  U.R.S.S.,  1941,  33, 
498—501). — By  observations  on  the  distribution  of  Po  between 
crystals  of  K2Te04,3H30  (I)  and  its  saturated  solution,  both  in 
presence  and  in  absence  of  K3P04,  it  has  been  shown  that  Po  co¬ 
crystallises  isomorphously  with  the  Te  compound  and  enters  the 
crystal  lattice  of  (I).  Hence  Po  can  yield  scxavalent  compounds 
derived  from  H2Po04.  "  J.  W.  S. 

New  sources  of  bromine. — See  B.,  1944,  I,  133. 

Reaction  between  ferrous  sulphide  and  cupric  sulphide  in  the  solid 
state,  at  room  temperature.  H.  Forcstier  and  (Mile.)  j.  Longuct 
(Compt.  rend.,  1942,  215,  439 — 440).— By  addition  of  aq.  Na2S  to  a 
solution  of  equimol.  proportions  of  FcCL  and  CuCI2,  at  room  temp., 
a  ppt.  is  obtained  which,  after  drying  in  vac.  over  P205,  gives  the 
Debye-Scherrer  AT- radiogram  of  chalcopyritc  (I) ;  sharper  and 
stronger  AT-ray  lines  are  obtained  if  the  aq.  suspension  is  boiled  for 
15  hr.  prior  to  filtration.  (I)  is  also  obtained  after  mixing  suspensions 
of  FeS  and  CuS,  showing  that  copptn.  of  the  sulphides  is  not  essential 
to  their  combination.  FeS  and  CuS  combine  more  readily  than 
FeO  and  CuO  (cf.  A.,  1939,  I,  482;  1942, 1,  276,  336).  A.  J.  E.  W. 

Hydrogen  dihydbroxotetrachloroplatinate  as  a  reagent  for  tin. 
I.  G.  Fesenko  (Zavod.  Lab.,  1939,  8,  1323— 1324).— The  compound 
Sn[PtCl4(OH)„]  (cf.  Chotulev,  A.,  1939,  I,  41)  does  not  exist. 

J-  J-  B. 

X.  — LECTURE  EXPERIMENTS  AND  HISTORICAL 

Wetting  and  spreading.  Laboratory  experiment  [with  laurie  acid], 

L.  J.  Bircher  {/.  Chem.  Educ.,  1943,  20.  428—430).  L.  S.  T. 

Autocatalytic  experiment  to  illustrate  virus  growth.  P.  Hersch 
(j.  Chem.  Educ.,  1943,  20,  376). — Conditions  under  which  the 
reduction  of  Ni(OH)*  to  Ni  by  H2FO/  can  be  made  to  resemble  the 
growth  of  bacterial  colonics  on  a  culture  medium  arc  described, 

L.  S.  T. 

Thomas  Jefferson’s  relation  to  chemistry.  C.  A.  Browne  (J. 
Chem.  Educ.,  1943,  20,  574).  L.  S.  T. 

Benjamin  Chew  Tilghman,  and  the  origin  of  the  sulphite  process  for 
deligniflcation  of  wood.  M.  Phillips  (J.  Chem .  Educ.,  1943,  20, 
444—447).  L.  S.  T. 

M.  Carey  Leaf  chemist^  1823 — 1897*  E.  F.  Smith  (J.  Chem.  Educ., 
194$,  20,  5.77—579).  L.  S.  T. 

Jacob  Green,  chemist,  1790—1841*  E.  F.  Smith  (J.  Chem .  Educ., 
1943,  20,  418—427).  L.  S.  T. 

Franklin  Bache,  chemist,  1792—1884,  E.  F.  Smith  (J.  Chem . 
Educ.,  1943,  20,  367—368).  L.  S.  T. 


Scientific  and  technical  work  of  A.  G.  Green.  K.  H.  Saunders 
(J,  Soc.  Dyers  and  Col.,  1944,  60,  SI — 93). 

XL— GEOCHEMISTRY. 

Presence  of  phosphorus  in  the  solar  atmosphere,  K.  N.  Rao 

(Indian  J.  Physics ,  1943,  17,  197 — 203) . — The  presence  of  P3  in  the 
solar  atm.  is  inferred  from  coincidences  of  the  lines  of  two  of  its 
strong  bands  (8,27)  and  9,28)  with  the  Fraunhofer  lines,  \V.  R.  A. 

New  method  of  measuring  the  mean  height  of  the  ozone  in  the 
atmosphere.  K.  Watanabe  (J.  Franklin  Inst.,  1943,  230,  461 — 
471), — Measurements  made  and  results  obtained  by  Strong's 
method  (cf.  A,,  1940, 1,  310)  are  reported  and  discussed,  N.  M.  B. 

Isotopic  composition  of  oxygen  of  different  origin,  A.  P.  Vino¬ 
gradov  and  R.  V.  Teis  (Compt.  rend.  Acad .  Sci.  U.R.S.S.,  1941,  33, 
.  490 — 493) . — Determinations  of  the  d  of  H2G  synthesised  from  H2 
(produced  by  the  action  of  HCl  on  Zn)  and  Oa  from  various  sources 
indicate  that  O  from  the  atm,  is  heavier  than  that  from  B20  whilst 
that  evolved  under  [the  action  of  light  by  Helodea  canadensis  grow¬ 
ing  in  tap-H,0  containing  0*1%  of  NaHCG3  is  intermediate.  The 
O  in  CO*  produced  by  the  action  of  HCl  on  NaHC03  is  heavier 
than  atm.  O.  J.  W.  S. 

Pentathionic  acid  in  water  from  Oopahue*  H.  Corti  and  R.  J, 
Manuele  (Rev.  Fac.  Cienc.  Qubn.,  La  Plata,  1942,  17,  7 — 14). — A 
sample  of  H*0  collected  from  the  volcano  of  Copahuc  (Chile)  22 

years  earlier  .  contained  0*688%  of  H„S5Os  and  0-07%  of  As203. 

S5Oc"  is  attributed  to  atm.  oxidation  of  suspended  S.  F.  R,  G. 

Chlorophyll  content  and  productivity  in  lakes  in  N.E.  Wisconsin. 

—See  A.,  1944,  III,  380. 

Sediments  of  four  woodland  lakes,  Vilas  Co.,  Wisconsin.  II* 

W.  H.  Twenhofel,  V.  E.  McKelvey,  S.  A.  Carter,  and  H.  Nelson 
(Amer.  J.  Sci.,  1944,  242,  85 — 104). — The  dominant  and  most 
abundant  form  of  org.  sediment  is  a  pale  greenish-yellow  gel  of 

small  globules.  The  composition  of  the  various  sediments  is 

described.  L.  S.  T. 

Recent  deposits  of  vesiculated  mud  along  south-western  Ohio 
streams.  R.  H.  Griffin  and  R.  E.  Shanklin  (J.  GeoL,  1943,  51, 
488 — 494).— Calcareous  silts  deposited  along  these  streams  contain 
a  high  proportion  of  finely-divided,  partly-digested  org.  matter, 
mainly  sewage.  Desiccation  is  accompanied  by  vesiculation  as 
gases  are  generated  by  decomp,  of  org.  matter,  and  by  reaction  of 
org.  acids  formed  during  decomp,  with  carbonate  in  the  mud. 

L.  S.  T. 

Factors  influencing  the  distribution  of  the  elements,  J.  H.  Panned 
(Amer.  Min.,  1943,  28,  605 — 613). — A  discussion.  L.  S.  T. 

New  type  of  stichtite  found  in  the  serpentine  massif  of  Bou-Oufrob, 
Morocco.  (Mile.)  S.  Caill&re  (Compt.  rend.,  1942,  215,  420 — 422). — 
Analyses  [by  R.  Frey  and  J.  Burghellc]  of  the  mineral  (cf.  A.,  1934, 
386)  are:  C02  7*86,  8-50;  FeO  0-31,  0-16;  Fe0G3  13*90,  14-18; 
AL03  2-08,  2*00;  Cr2G3  6*19,  4*92;  MgO  37*34,  38*26;  H,Q  + 
32*52,  3T92%.  These  give  the  composition 

9Mg0,(Fe,Cr)*03,2C02,l  8H20.  Optical  properties  (including  nK* 
1*562,  iip  1*543)  arc  summarised.  Identity  with  stichtites  from 
Tasmania  and  Transvaal  is  confirmed  by  thermal  and  AT- ray  analysis, 
the  Fc  content  indicating  a  passage  from  stichtite  to  brugnatcllitc 
and  pyroaurite.  A.  J.  E.  W. 

Associations  of  heavy  minerals  in  certain  post-Cretaceous  form¬ 
ations  in  the  Paris  basin  (region  south  of  the  Seine).  B.  Brajnikov 
(Compt.  rend.,  1942,  215,  491 — 493). — The  occurrence  of  characteristic 
groups  of  associated  minerals  is  discussed,  and  the  petrological 
significance  of  the  appearance  of  augito  is  noted.  A.  J.  E.  W. 

SpAtroscopic  study  of  the  mineral  deposits  of  Kazakhstan  with 
regard  to  the  content  of  rare  and  scattered  elements,  S.  K.  Kalinin 
(Bull.  Acad.  Sci,  U.R.S.S.,  Sir.  phys.,  1941,  5,  253 — 255). — A  short 
review  of  work  on  the  minerals  of  Kazakhstan  to  determine  the 
distribution  of  rare  and  scattered  elements.  Deposits  enriched  in 
Ga,  In,  Tl,  Ge,  and  other  elements  have  been  discovered, 

R.  C.  P. 

Brueitic  limestones  and  hastingsite  syenite  near  Wakefield,  Quebec. 
I.  J.  W.  Ambrose  (TrauS.  Roy.  Soc.  Canada ,  1943,  [iff],  37,  IV, 
9 — 22). — Occurrence  is  described,  and  chemical  analyses  are  re¬ 
corded  and  discussed.  The  amount  of  brucite  (I)  in  the  purer 
'varieties  of  brueitic  limestone  ranges  between  20  and  30%.  The 
syenite  has  played  an  essential  role  in  producing  (I)  and  the  history 
of  these  limestones  is  sedimentary  limestone,  dolomitisation,  in¬ 
trusion  of  syenite,  dedolomitisation  with  formation  of  periclase 
(II),  and  hydration  of  (II)  to  (I).  L.  S,  T. 

Morphology  of  Carborundum,  J.  D.  H.  Don  nay  (Trans.  Roy.  Soc. 
Canada,  1943,  [iii],  87,  IV,  43 — 47). — The  theoretical  significance  of 
the  morphology  of  carborundum  is  discussed.  The  dependence  of 
the  external  forms  on  the  internal  structure  is  illustrated,  and  is 
considered  to  be  the  final  indictment  of  Goldschmidt's  views  on 
normal  form-series.  L.  S.  T. 


135 


A  I — xi.  GEOCHEMISTRY 


136 


Gold-silver  ratios  in  certain  Ontario  gold  mines.  E.  L,  Bruce 
(Trans.  Roy.  Soc.  Canada ,  1943,  [in],  37,  IV,  23— 31}.— The  Au  :  Ag 
ratios  of  the  bullion  from  7  mines  are  recorded  graphically  and  are 
discussed.  In  some  deposits  the  Au  :  Ag  ratio  appears  to  decrease 
with  depth.  The  ratio  differs  for  different  kinds  of  wall  rocks 
even  on  the  same  level.  Ag  shows  less  variation  than  Au. 

L.  S.  T. 

Yorkshire  Dogger.  Ed.  Upper  Bskdale.  R.  H,  Rastall  and 

J.  E.  Hemingway  (GeoL  Mag.,  1943,  80.  209—230;  cf.  A.,  1942,  I, 

261).  '  L.  S.  T. 

Self-diffusion  in  minerals,  particularly  copper  sulphides.  A.  M. 
Gaudin  and  K.  C.  Vincent  (A  mer.  Inst.  Min.  Met.  Eng.,  1944,  Tech. 
Publ.  1063,  0  pp. ;  Min.  Tech.,  8,  No.  1  :  cf.  A.,  1936,  424). — It  has 
previously  been  found  that  chalcocite  (I)  abstracts  Cu1  xanthate 
from  CgHg  solution,  and  that  the  xanthate  cannot  be  removed 
by  leaching.  Experiments  have  been  made  by  the  method  of 
radioactive  indicators  to  determine  whether  Cu  diffuses  into  (I)  from 
the  xanthate.  Radioactive  solutions  of  Cu,  Zn,  and  S  were  agitated 
with  powders  of  natural  (I),  azurite  (II),  tetrahedrite  (III),  and 
sphalerite  (IV),  and  synthetic  (I)  and  covellite  (V).  The  radio¬ 
activity  of  the  solution  and  mineral,  before  and  after  contact  with 
one  another,  was  determined.  The  minerals  acquired  no  radio¬ 
activity  from  the  Zn  or  S  solutions,  but  (I),  and  to  a  smaller  degree 
(II),  (III),  and  (V),  became  radioactive  in  the  Cu  solution.  (IV) 
did  not  show  this  effect.  Apparently  in  (I)  the  solid  consists  of 
two  entities — S  which  is  immobile,  and  Cu  which  is  wandering 
freely.  C.  E.  H. 

Chemical  relationship  of  cryptomelane  (psilomelaae),  hollandite* 
and  eoronadite*  J.  W.  Gruner  {A mer.  Min.,  1943,  28,  497—506).— 
These  minerals  are  isostructural  and  form  isomorphous  mixtures. 
The  unit  cell  of  .the ;  group.  contains.  16  O  ions,,  and  has  the  formula 

m 00,  [H  sO)g_  t*  +  rj- 

K,  Ba,  and  Pb  occupy  identical  positions,  and  the  ratio  x:y:z 
depends  on  the  state  of  oxidation  of  Mn,  which,  in  turn,  depends 
on  the  conditions  under  which  the  mineral  is  formed.  H.0  occupies 
positions  that  could  be  filled  by  K,  Ba,  or.  Pb.  The  mineral 
originally  named  roman echite  by  Lacroix  consists  of  minute  crystals 
of  cryptomelane.  X-Ray  powder  spectra  are  compared. 

L.  S.  T. 

South-Western  end  of  the  Hewry  igneous  complex.  Petrogenesis  of 
the  granodiorites.  D.  L.  Reynolds  (Quart.  J.  GeoL  Soc.,  1943,  99, 
205— 246).— Chemical  analyses  are  recorded,  and  chemical  changes 
involved  in  the  petrogenesis  of  hornblende-,  biotite-,  and  porphyritic 
granodiorite  discussed.  L.  S.  T. 

Porfceoeorkie  complex  of  Wigtownshire.  N.  Holgate  (GeoL  Mag., 
1943,  80,  171—195). — Chemical  analyses  of  adamellite  and  a  pyrox- 
ene-mica-diorite  are  given.  L.  S.  T. 

Intrusive  rocks  of  the  Shelfe  area,  South  Shropshire.  F.  G.  H. 

Blyth  (Quart.  J.  GeoL  Soc.,  1943,  99,  169 — 204). — The  intrusions 
range  from  picrite  to  alkali-rich  andesite;  their  structure  and 
petrology  are  described.  Chemical  analyses  are  recorded. 

L.  S.  T. 

Migmatite  area  around  Bettyhill,  Sutherland.  Y-C.  Cheng  (Quart. 

J .  GeoL  Soc.,  1943,  99,  107—154). — The  miginatisation  of  pelitic, 
semi-pelitic,  siliceous,  and  hornblendic  rocks  of  the  Moine  Series  is 
a  record  of  a  lengthy  series  of  metasomatic  changes  brought  about 
by  the  activity  of  alkaline  solutions.  Variation  diagrams  and 
chemical  analyses  are  recorded  and  discussed.  L.  S.  T. 

Fibrous  sepiolite  from  Yavapai  Co.»  Arizona.  A.  J,  Kauffman, 
jun.  (A mer,  Min.,  1943,  28,  512— 520).— Chemical  analyses,  optical 
and  Af-ray  data  identify  a  hydrous  Mg  silicate  from  this  locality 
as  fibrous  sepiolite  (I).  Well-cry st.  specimens  of  (I),  free  from 
impurities,  have  lower  vals,  of  n  and  better  defined  X-ray  patterns 
than  those  containing  amorphous  material.  The  continue^,  use 
of  the  term  * 5  parasepiolite  "  when  referring  to  the  highly  cryst. 
variety  of  this  mineral  is  recommended.  L,  S,  T. 

Phase  equilibrium  in  the  system  Li20-Al,03~Si0». — See  A.,  1944, 
I,  128. 

Unidentified  mineral  in  the  quarts  basalt  [at  Cinder  Cone],  Lassen 
Volcanic  National  Park,  California,  R.  Merriam  and  T.  G.  Kennard 
(A mer.  Min.,  1943,  28,  602—604). — Occurrence  of  a  light-blue  glass 
and  a  blue-green  mineral,  a  1*545,  jS  1*565,  y  1*575  (±0*002),  p 
2’ 60 ±0*02,  hardness  3,  is  described.  Spectrograph ic  analyses  of 
glass  and  mineral  show  the  presence  of  Al,  Si,  small  amounts  of  Ca,. 
Mg,  Fe,  Cu,  and  traces  of  Li,  Na,  Bf  Ba,  Mn,  Pb,  and  Ti. 

L.  S.  T. 

Calculation  of  molecular  formulae  for  glauconite*  C.  O.  Harvey 
(A mer.  Min.,  1943,  28,  541 — 543) . — The  procedure  described  by 
Hendricks  and  Ross  (ibid.,  1941,  20.  633)  is  unnecessarily  elaborate, 
A  shorter  method  is  given.  A  chemical  analj-nis  of  glauconite 
obtained  from  a  sand  at  Chobham,  Surrey,  is  recorded.  L.  S.  T. 

New  data  on  agricolite,  bismoclite,  koechlinite,  and  the  bismuth 
arsenates,  C.  Frondel  (Amer.  Min.,  1943,  28,  536— 540).— Agricolite 
is  identical  with  eulytite,  and  rhagite  with  atelestite  (I).  Arseno- 


bismite  (II)  from  Tintic,  Utah,  is  a  valid  species;  a  new  locality 
for  it  is  at  Tazna,  Bolivia.  A  new,  unnamed  Bi  arsenate,  which 
alters  to  (II),  occurs  abundantly  in  association  with  (II)  at  the 
Mammoth  mine  in  the  Tintic  district,  Utah.  X-Ray  powder  data 
for  (I),  (II),  koechlinite,  and  the  new  Bi  arsenate  are  tabulated. 

L.  S.  T. 

Two  andalusiie  pegmatites  from  Riverside  Co,*  California.  R.  W. 
Webb  (A mer.  Min.,  1943,  28,  581— - 593).— Reported  occurrences  of 
andalusite  (I)  in  pegmatite  are  reviewed,  and  two  new  occurrences 
in  which  (I),  corundum,  microcline,  and  quartz  are  found  in  giant 
intergrowths,  in  metamorphic  terrains,  are  described.  Geological 
setting  and  genesis  are  discussed.  L.  S.  T. 

Pegmatite  crystallisation.  T.  T.  Quirke  and  H.  E,  Kremers  (Amer. 
Min.,  1943,  28,  571— 680). —The  geological,  physical,  and  chemical 
conditions  that  control  the  pptn.  and  growth  of  pegmatite  minerals 
are  discussed.  L.  S.  T. 

Internal  structure  of  silicate  minerals  that  gelatinise  with  acid. 

K.  J,  Mu  rata  (Amer.  Min.,  1943,  28,  545 — 562). — A  list  of  silicate 
minerals  reported  to  gelatinise  on  being  treated  with  acid  is  arranged 
according*!©  a  classification  based  on  the  internal  structures  of  the 
minerals.  Examination  of  the  data  indicates  that  the  following 
classes  of  minerals,  if  vulnerable  to  acid  attack,  will  gelatinise  :  (1) 
minerals  containing  silicate  radicals  of  small  mol.  wt.,  viz.,  ortho¬ 
silicates,  pyrosilicates,  and  possibly  silicates  containing  ring  struc¬ 
tures  of  three  Si  atoms,  (2)  minerals  with  large  continuous  Si-0 
networks  that  will  disintegrate  into  units  of  low  mol.  wt.,  (a)  di¬ 
silicates  containing  much  Fein  in  the  Si-0  sheets,  (6)  minerals  of 
the  SiO,  type  with  3-dimensional  networks  that  contain  «£2A1  to 
3Si.  Minerals  that  separate  insoL  SiOa  instead  of  gelatinising  on 
treatment  with  acid  are  characterised  by  Si-0  structures  of  large 
dimensions  that  do  not  disintegrate  info  small  units  under  acid 
attack.  These  are  Si03  chains,  Si^O^  double  chains,  SLOc  sheets 
not  containing  large  amounts  of  Fe111  replacing  Si,  and  3-dimensional 
networks  with  <2A1  to  SSI.  Exceptions  to  these  rules  are  dis¬ 
cussed.  L.  S.  T. 

Mineralogy  of  the  oxides  and  carbonates  of  bismuth.  C.  Frondel 
(Amer.  Min.,  1943,  28,  521— 535).— Bismutite,  (I),  p  6*61-7*33, 
BLCOs,  supposedly  a  hydrate,  contains  only  non-essential  H3G. 
On  heating,  (I)  and  artificial  Bi2C0Bj«H20  lose  HgO  gradually  to 
^290°,  when  COg  is  lost,  and  a-Big03  remains.  Artificial  hydrates 
of  BiaCOg  are  unknown.  46  proven  localities  for  (I)  are  given. 
Bismutosphamite  and  basobismutite,  and  probably  hydrobismutite 
and  normannite,  are  identical  with  (I).  Waltherite  (II),  a  Bi 
carbonate  of  unknown  formula,  is  a  distinct  species,  monoclinic 
with  c0  5*42±0*05  a.  ;  p  5*32,  Beyerite  (III)  is  the  name  given 
to  a  new  Bi  Ga  carbonate  of  unknown  formula,  (III),  a0  3-78 ± 
0*01,  c0  21*77±0*05  a.,  p  6*56,  hardness  ±3,  space-group  type, 
primitive,  occurs  at  the  Stewart  mine,  Pal  a,  California,  as  compact 
greenish-grey  masses  embedded  in  quartz.  The  crystals  are  small, 
thin  yellow  plates.  (Ill)  contains  traces  of  Si,  Al,  Mn,  Pb,  Mg,  Cd, 
and  Cu.  The  name  bismite  (IV)  should  be  restricted  to  the  a- 
polymorph  of  Bi2G3.  Sillenite  (V),  is  the  name  given  to  a  body- 
centred  isometric  polymorph  of  DI203  found  as  a  secondary  product 
at  Durango,  Mexico.  Evidence  for  the  existence  of  a  definite 
hydrate  of  Bi203  in  nature  is  reviewed,  and  a  probable  occurrence 
of  Bi203,3H20  is  described.  A- Ray  powder  spacing  data  and  photo¬ 
graphs  for  (I),  (II),  (HI),  (IV),  and  (V)  are  given.  (See  also  C., 
1944,  Part  3.)  L.  S.  T. 

Crystal  chemistry  and  geochemistry.  Applications  for  recovery  of 
rare  elements  in  science  and  industry*  V.  M.  Goldschmidt  ( Ghent . 
Products,  1944,  7,  29— 34).— A  lecture  dealing  with  the  distribution 
of  elements  in  nature.  The  size  of  atoms  and  ions  as  the  controlling 
factor  in  distribution  is  emphasised,  and  it  Is  shown  how  a  know¬ 
ledge  of  these  magnitudes  makes  it  possible  to  predict  the  occurrence 
of  elements.  The  "  camouflage  "  of  elements,  i.e.,  the  fact  that  a 
rare  element  with  approx,  the  same  at.  radius  as  a  more  common 
one  may  exist  with  the  latter  and  remain  undetected  (e.g.t  Ga  and 
Al;  Hf  and  Zr),  is  discussed.  The  effect  of  bond  strength  on 
sequence  of  crystallisation  is  dealt  with.  A.  J.  M. 

Thermal  analysis  of  clay  minerals —See  B.,  1944,  I,  133. 

Nevis  oi!~shale  deposit*  Nevis  Survey  District,  Otago  Central. 
R.  W.  Willett  (New  Zealand  J.  Sci.  Tech.,  1943,  24,  B,  239—254).— 
The  geology  of  the  deposits,  their  extent,  physical  properties, 
chemical  composition,  and  exploitation  are  described.  L.  S.  T. 

Oil  shales  at  Cambrian,  Freshford,  and  Waitati,  Otago  and  South¬ 
land.  R.  W.  Willett  (New  Zealand  /.  Sci.  Tech.,  1943,  24,  B,  255— 
271).— Previous  work  on  these  deposits  is  reviewed,  available 
chemical  analyses  are  recorded,  and  geology  of  the  deposits  is 
described.  Estimates  of  probable  quantities  are  given. 

L.  S.  T. 

Mode  of  preservation  of  plant  fossils  and  its  bearing  on  the  problem 
of  coal  formation.  A.  Kryshtofovich  (Amer.  J .  Sci.,  1944,  242. 
57—73), — Some  of  the  special  types  of  plant  preservation  that  throw 
light  on  the  alteration  of  plant  tissues  into  coal  are  discussed. 

L.  S.  T. 
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I. — SUB-ATOMICS. 

Structure  of  A  5461  of  mercury  (198Hg),  J.  H,  Wiens  (Physical 
1944*  M,  65,  58),— Spectrograms  show  no  structure  for  the 
g  fine,  but  structure  Is  clearly  visible  in  the  spectrogram  for 
mixed  Hg.  N  Mi  B 

Temperature  classification  of  gadolinium  lines,  A.  S.  King  ( Astro - 
phys.  J.,  1 J43,  97,  323 — 380).— ~AA  and  temp,  classifications  for  5776 
lines  of  Gd  from  A  2135  to  A  10677  a,  are  given.  The  temp,  class! fie- 
ation,  including  segregation  of  the  lines  of  Gdiand  Gdn,  was  obtained 
by  comparing  the  spectra  of  the  C-tube  furnace  at  three  temp,  with 
those  of  the  arc  and  spark.  The  spectra  in  successive  A  regions  are 
described.  In  the  solar  spectrum  ^60  lines  of  Gdn  are  present, 
about  half  of  them,  arising  from  low  at.  levels,  E.  R„  R. 

Values  of  the  energy  of  the  electronic  configuration  3d2 4m  M.  T. 
Antunes  (Portugahae  Physica ,  1944,  1,  1 — 13;  cf,  A.,  1943,  I,  45).— 
Mathematical.  The  matrix  of  electrostatic  interactions  and  orbit 
spin  of  the  d  p  state  is  calc.  Calc,  and  empirical  vals.  of  the  energy 
of  the  3d2  4p  configuration  of  Tin  are  given.  The  calc,  vals,  agree 
well  with  those  assigned  by  Russell  (cf.  A„  1928,  679)  to  the 
energies  of  the  various  levels,  ^  t 

Structure  of  Th  II  spectrum.  I.  T.  L,  de  Bruin,  P.  Schuurmans 
an  r.  I.  A.  Klinkenberg  (Z.  Physik,  1943,  121,  667— 678),— More 
than  1.900  lines  arc  identified  as  transitions  between  two  term 
systems  in  the  spectrum  of  Th  /  by  A  and  Zeeman-effect  measure¬ 
ments.  One  system  contains  36  odd  and  94  even,  the  other  25 

oc^  terms.  The  odd  terms  are  ascribed  to  the 
6/75  ,  of  mis,  and  5f$d~  configurations  of  Th  n.  The  coupling  of 
Is  electrons  corresponds  approx,  with  the  J-J  type.  Only  tentative 
allocation  of  even  terms  is  possible.  L  J  J 

r  ,Te™  ™lues  ^-ray  spectra.  T.  M.  Hu  {Physical  Rev.,  1944 
[ii],  65,  76— 79).— The  term  vals.  of  K,  L,  and  M  levels  of  X-rav 
spectra  are  given  by  the  empirical  formula 

=  “£(*)]?+  (l/w4)a2{Z  -  a2Y([ni{j  +  4)  —  J] 

T  *  *  •  J  where  a0  and  are  consts,  for  a 

given  level  and  </>{Z)  =  —  0*098  —  1*80  X  10 ~3Z  -7  1-40  x  10 
for  the  if  and  L  levels,  and  zero  for  the  Af  level.  Vals  for  the 
screening  consts.  best  suited  to  the  formula  are  given,  N.  M.  B. 

Continuous  X-ray  spectrum.  R.  Weinstock  (Physical  Rev.,  1944, 
[ii],  65,  lo0).  Mathematical  note  to  experimenters.  Xt  is  suggested 
that,  unless  angular  distribution  is  sought,  future  intensity  measure¬ 
ments  be  made  at  50  44  with  the  {forward  or  reverse)  direction  of 
electron  bombardments,  provided  the  apparatus  is  not  thereby 
rendered  unwieldy,  jq-  jyj 

Lead  equivalent  of  thorium,  with  respect  to  Arrays  and  radium 
y-radiation.  R.  Jaeger  (Physikal.  Z.,  1943,  44.  153 — 156),—' The 
Pb  equiv.  of  Th  (d  1T4  and  11*7)  with  respect  to  X-rays  from  a  tube 
working  at  15—300  kv.  has  been  determined  for  10  different  hard¬ 
nesses,  and  various  thicknesses  of  Pb  and  Th  filters.  In  general 
1  mm.  of  Th  corresponds  to  >1  mm.  of  Pb,  but  for  effective  A  A 
lying  between  the  K  and  L  absorption  edges  of  Th  and  Pb  1  mm.  of 
Th  corresponds  to  ^0*7  mm,  of  Pb,  The  max.  val.  is  1*65  mm  of 
Pb  equiv,  to  X  Him.  of  Th,  and  occurs  for  A  0*26  a.  Hard  y-rays 
from  Ra-C  give  H6  mm,  of  Pb  equiv.  to  1  mm.  of  Th. 


Quadratic  Zeeman  effect  of  the  europium  sulphate  lines  A 
Schmillen  (Ann,.  Physik,  1941,  [v],  39,  502— 511).— The  transverse 
Zeeman  effect  has  been  investigated  with  single  crystals  of  Eu,(SO,R 
v ith  'various  orientations  and  with  polarised  light.  The  lines  of  the 
blue,  and  green  absorption  groups,  corresponding  to  transitions 
_^&"Aaand  .FQ~Xlt  show  a  Zeeman  effect  oc  {field  strength)2 
ine  magnitude  and  direction  of  the  effect  are  independent  of  the 
direction  of  the  light,  and  the  polarisation  depends  only  on  the 
orientation  of  the  field  with  respect  to  the  crystal.  From  the  inten¬ 
sities  of  the  absorption  lines  for  different  directions  of  the  light  and 
of  the  polarisation,  conclusions  about  the  direction  of  vibration  of 
the  absorbing  dipoles  may  be  drawn.  The  absorption  of  the  blue 
group  is  ascribed  to  electric  dipoles,  some  of  which  are  vibrating  in  a 
definite  direction,  others  in  a  single  plane,  and  others  in  unspecified 
directions  The  absorption  of  the  green  group  is  due  to  magnetic 
dipoles  which  vibrate  in  one  direction  A  t"  m 
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turfe?ta^tafliSno'enrf,1Ctivity  ofn zinc  sulphide-copper  phosphors 

rvl  M  sSm  X™5'!'  T  j  LaPPe  (Ami-  Physik.  1941, 
[vj,  39,  004  618). — Photo-electric  determinations,  especially  deal¬ 
ing  with  the  secondary  current,'  are  made  on  untreated  ZnS-Cu 
phosphors,  and  on  phosphors  which  have  been  irradiated  with  a-rays 
1°  obtain  measurable  and  reproducible  currents  on  illumination  the 
thinnest  possible  layers  must  be  used.  The  inertia  of  the  decay  of  the 
illumination  current  decreases  with  potential.  The  extinction  effect 
of  illumination  of  A  oo0— 900  m^„  is  investigated.  The  effect  on  a 
phosphor  that  has  been  illuminated  for  some  time  is  considerable, 
ifie  decrease  of  current  caused  by  the  extinction  effect  reaches  a 
saturation  val.  similar  to  excitation.  The  effect  of  a-rays  on  the 
current  is  investigated.  There  is  considerable  inertia.  The  effect 
oi  simultaneous  distortion  of  the  centres  on  the  current* is  also 
investigated.  The  effect  of  increasing  distortion  on  the  illumination 
current  is  approx,  linear.  The  effect  of  extinction  on  the  secondary 
current  increases  linearly  with  the  distortion.  In  this  case  the 
extinction  effect  extends  over  all  A  A.  There  is  a  marked  effect  of 
pressure  on  the  secondary  current.  The  dark-  and  the  light-current 
increase  considerably  at  small  pressures,  owing  to  the  effect  of 
adsorbed  gas  on  the  transition  of  electrons  between  the  micro- 
crystals’  A.  J.  M. 

Adsorption  of  thorium  on  tantalum.  C.  J.  Gallagher  (Physical 
M*  65,  46—50), — -Th  was  evaporated  from  thoriated 
Won  to  a  wel  bout  gassed  Ta  ribbon,  and  the  thermionic  emission  at 
13 JO  K.  /was  studied  as  a  function  of  the  time  of  evaporation. 
Ine  work  function  of  the  ribbon  decreased  from  4-07  to  2*52  v 
and  the  emission  const,  decreased  by  a  factor  30,  Dual,  results  are 
analogous  to  those  for  Th  on  W  or  Mo.  A  study  of  the  emission 
from  the  two  sides  of  the  ribbon  at  1560°  k.  showed  a  decrease  from 
activated  side  and  an  increase  on  the  clean  side,  to  equilibrium 
after  -4  hr.  indicating  that  the  adsorbed  Th  had  migrated  around 

”  sdges  of  the  ribbon  and  distributed  itself  uniformly1  over  the 
emitting  surface,  ^  g 

Directional  distribution  of  X-ray  intensities  from  massive  anti¬ 
cathodes.  H.  Hinz  (Ann.  Physik,  1941,  [v],  39,  573— 590).— The 
intensity  distribution  is  investigated  for  anticathodes  of  Be,  A1  Cu 
Ag,  and  Pb,  _at  150—300  kv.  For  Be  the  potential  necessary  to 
separate  the  intensity  max.  is  determined,  the  position  of  the  max. 
being  followed  with  increasing  filtering  up  to  250  kv.  At  this 
potential,  the  observed  val.  is  ~9°  <  that  deduced  from  Sommerfeld’s 
theory,  this  discrepancy  being  explained  by  cathode-ray  diffusion 
and  the  superposition  of  different  parts  of  the  X-ray  cone  The 
difference  in  intensity  (/)  of  radiation  af '  direction!  0  °  and  90= 
increases  with  increased  filtering  and  voltage.  /„//,„  decreases 
with  increasing  at.  no.  of  the  anticathode  material,  if  tube  potential 
and  filtering  are  the  same.  For  Pb,  /„//„„  is  >1.  A  J.  M. 

Currents  carried  by  electrons  of  uniform  initial  velocity,  G.  Taffe 
(Physical  Rev.,  1944,  [n] ,  65,  91 — 98). — Mathematical. 

°*  t?1DLSpillniin,f  electron  with  bipolar  co-ordinates. 
(Miss)  M.  H.  Payne  (Physical  Rev.,  1944,  [ii],  65,  39—46)  —Mathe¬ 
matical  A  geometrical  picture  of  the  Pauli  and  Dirac  spin  theories 
is  developed.  N  M  B 

iRo7iraAiVLiDd,CI  “  elej|ron  OPiicS-  I.  Opatowski  (Physical  Rev., 
1944,  [ii],  65,  n4 — So) . — Mathematical,  jf.  3 

Negative  ions  0!  atomic  and  molecular  oxygen,  D.  R  Rateq  anri 
H.  S.  W.  Massey  (Phil.  Trans.,  1043,  A,  239,  269-304) Tfhe  pro 
perties  and  modes  of  formation  and  of  destruction,  of  the  negative 
ions  of  O  and  Oa  are  examined  in  detail,  with  quantum  theory  inter¬ 
pretation.  A  detailed  examination  is  made  of  the 
excited  configuration  of  O"  and  Hartrce-Fock  equations  are  solved 
for  the  deepest  terms,  but  conflicting  results  prevent  a  decision  as 
to  the  sign  and  magnitude  of  the  binding  energy  of  the  3#  electron. 
Xo  examine  possible  reasonable  effects,  radiative  attachment  and 
detachment  rates  are  calc,  for  various  vals.  of  the  polarisability 
parameter.  Io  interpret  attachments  of  electron  swarms  in  O 
the  deep  electronic  states  of  02~  are  examined  by  empirical  methods 
The  distribution  makes  it  unlikely  that  02~  ions  can  be  formed  with 
any  probability  by  attachment  of  slow  electrons  to  Oa  at  low  pres* 
sures  by  a  pressure-independent  process  other  than  direct  radiative 
attachment.  The  theory  of  the  crossing  of  mol.  potential  energy 
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curves  is  applied  to  the  formation  of  oppositely  charged  ions  from 
mols.  by  impact  of  electrons  or  light  quanta,  and  to  determination 
of  the  magnitude  of  cross-section  for  mutual  neutralisation  of  oppo¬ 
sitely  charged  ions  by  electron  transfer  on  impact.  The  most 
probable  vaL  for  O  ions  is  I0~13 — 10™ 12  sq.  cm.  N,  M.  B. 

Analysis  of  jS»ray  spectra,  A.  Gibcrt  (Porlugaliac  Physica t  1944, 
1,  1 5 — 28) . — Experimental  facts  not  readily  explained  by  supposing 
that  j3-spectra  are  due  entirely  to  an  internal  photo-electric  effect 
are  reviewed.  The  work  of  Stahel  (A.,  1933,  205)  on  a  type  of 
coupling  between  the  nucleus  and  the  extranuclear  electrons  in  IS- 
radioactive  transformations  is  considered,  and  outstanding  anomalies 
are  discussed.  Stahel's  results  are  in  good  agreement  with  more 
recent  determinations.  '  A.  J.  M. 

Einstein’s  photo-electric  law  and  the  phenomenon  of  internal 
conversion.  M.  Valadares  (Portugaliae  Physica,  1944,  1,  35 — 41),— 
Comparison  of  the  results  obtained  for  the  determination  of  the  A  A 
of  y- rays  by  the  magnetic  spectrography  of  /hrays  arising  from 
internal  conversion,  and  by  the  diffraction  of  y-rays  at  crystals, 
indicates  that  the  Einstein  photo-electric  law  holds  for  the  internal 
conversion  of  /2-rays.  A.  J.  M, 

Inelastic  scattering  of  slow  neutrons*  R.  Weinstock  (Physical 
Rev,,  1944,  [ii],  65,  1 — 20). — Mathematical.  The  total  polycryst. 
elastic  and  inelastic  scattering  cross-sections  arc  calc,  by  Born's 
approximation  with  use  of  the  Fermi  interaction  between  slow 
neutrons  and  bound  nuclei.  Results  are  applied  to  scattering  by 
Fe  for  0 — 1000°  x.  Comparison  of  results  for  inelastic  scattering 
with  Zachariascn’s  theory  of  the  diffuse  scattering  of  A* -rays  is 
examined.  N.  M.  B. 

Angular  distribution  of  alphas  from  Tti  (p,  a)  a,  C.  I).  Swartz, 
H.  H.  Rossi,  B.  Jennings,  and  D.  R.  Inglis  (Physical  Rev,,  1944,  [ii], 
65,  SO — 82). —The  tracks  formed  in  photographic  emulsions  at 
various  angles  from  the  beam  were  observed  for  bombarding  energies 
E  —  400 — 900  e.kvJ  The  angular  distribution  was  oc  1  +  A(E)  x 
cos2  9,  as  at  lower  voltages  (cf.  Young,  A.,  1940,  1,  426),  and  there  is  a 
max.  of  A  ( E )  at  675  kv.  N.  M.  B. 

Interpretation  of  the  angular  distribution  of  alphas  from  7Li 

(pf  a) a.  E.  Eisner  (Physical  Rev,,  1944,  [ii],  65,  85 — 87).— Proton 
penetration,  factors  are  calc,  under  several  assumptions  of  nuclear 
potential.  The  Critch  fie  Id-Teller  theory  is  briefly  discussed  in  the 
light  of  these  calculations  and  the  angular  distribution  (cf.  preceding 
abstract).  N.  M.  B. 

Angular  distribution’ of  alphas  from  1&F  (p9  a)  lcO.  H.  H.  Rossi 
and  C.  D.  Swartz  (Physical  Rev.,  1944,  [ii],  85,  S3 — 85). — The  angular 
distribution,  investigated  for  bombarding  energes  E  =  500—900 
c.kv.,  depends  markedly  on  E,  contrary  to  results  at  lower  voltages 
(cf.  McLean,  A.,  1940,  I,  426).  N.  M.  B. 

Strontium  and  yttrium  isotopes  from  uranium  disintegration. 

O.  Hahn  and  F.  Strassmann  (, Z .  Physik,  1943,  121,  729 — 745 ;  cf. 
A.,  1944,  I,  95). — The  new  20-min.  Y  isotope  has  been  identified  as  a 
transformation  product  of  a  Kr  isotope  from  highly  active  U  preps. 
Its  direct  precursor  is  a  Sr  isotope  of  short  life,  with  a  half-life 
of  2  —  0*5  min.,  so  far  not  isolated.  Half-lives  of  a  no.  of  Sr  and  Y 
isotopes  have  been  more  exactly  determined  than  heretofore. 

L.  J.  J, 

Cascade  showers  and  nuclear  disintegrations  at  10*000  feet.  W.  E. 
Hazen  (Physical  Rev,,  1944,  [ii],  65,  67 — 75).— In  8500  photographs 
obtained  with  a  large  cloud-chamber  containing  8  Pb  plates  and 
operated  without  counter  control  at  10,000  ft.,  1090  cascade  showers 
and  58  nuclear  disintegrations  were  observed.  The  differential 
energy  spectrum  for  the  shower-producing  rays  is  oc  E~~1’1  for  E  — 
2  X  108  e.v.,  and  to  E-3  0  for  E  =  10°  c.v.  The  shower-producing 
rays  with  E  >2  x  10s  e.v.  constituted  0*5%  of  the  radiation;  J  of 
the  shower-producing  rays  were  photons.  Nuclear  disintegrations 
initiated  by  neutrons  or  protons  contained  Pb-penetrating  particles 
which  were  mostly  protons  or  mesotrons.  N,  M,  B. 

Variation  of  mesotron  intensity  with  altitude  and  latitudes  together 
with  allied  phenomena*  and  the  bearing  of  these  matters  on  the 
nature  of  the  primary  particles.  AY.  F.  G.  Swann  (/.  Franklin 
Inst,,  1943,  236,  1~ — 7,  111— 139).— Results  stated  in  condensed 
form  in  earlier  publications  by  the  author  are  established,  and  de¬ 
tailed  proofs  oi  some  of  the  formulae  previously  cited  are  given. 
1  he  min.  meson  velocity  necessary  to  account  for  the  sea-level 
latitude  ratio  and  the  intensity-altitude  data  is  too  high  to  permit 
the  symmetrical  electron  emission  at  death  of  proton-born  mesons 
indicated  by  the  observed  horizontal  intensities  at  high  altitudes, 
lo  give  a  sufficiently  low  meson  velocity  the  incoming  primaries 
also  must  have  a  low  velocity,  which  demands  a  greater  mass  than 
the  proton.  •  For  these  primaries  charged  He  atoms  are  invoked 
to  account  for  high-altitude  phenomena,  in  addition  to  the  protons 
already  invoked  to  explain  phenomena  at  low  and  medium  altitudes. 
The.  slow  mesons  born  of  the  charged  He  atoms  die  before  they 
penetrate  far  into  the  atm.  \y.  J. 

Polygonal  surface  and  periodic  classification  of  elements.  W. 
Finke  (Z.  Physik ,  1943,  121*  586 — 587).— —Comments  on  work  by 
G.  Haenzeh  A  representation  of  electronic  quantum  nos.  of  known 


at.  species  in  three  dimensions,  employing  cartesian  or  mixed 
cartesian-polar  co-ordinates,  is  proposed.  L.  J.  J. 

Statistical  theory  of  the  atom.  P.  GomMs  (Z.  Physik ,  1943,  121, 
523 — 542). — Interaction  of  electrons  with  antiparallel  spins  is 
considered.  Boundary  electron  densities  ^45%  >  those  corre¬ 
sponding  to  the  Thomas-F ermi-D irac  atom  are  calc.  The  equations 
obtained  are  solved  for  a  no.  of  ions  and  atoms,  the  Fermi-Amaldi 
correction  term  being  used.  The  effect  considered  results  in  an 
increased  attraction  between  atoms  and  ions.  L.  J.  J. 

Measurement  of  atomic  radiating  sources  in  crystals.  H.  Cal¬ 
culation  of  the  absorption  distribution  for  dipole  radiation  and  deter¬ 
mination  of  transition  probabilities.  K.  H.  Hellwege  (Z.  Physik , 
1943,  121,  5S8— 603 ;  cf.  A.,  1944,  I,  73).—The  effect  of  at.  dipole 
moment  previously  discussed  is  computed  quantitatively  for  weak 
absorption.  Absorption  is  dependent  only  on  the  orientation  of  the 
electric  or  magnetic  vector.  The  inverse  square  root  of  the  absorp¬ 
tion  const,  taken  in  the  corresponding  direction  gives  an  ellipsoid. 
The  transition  probabilities  (oscillator  strengths)  can  be  determined 
as  magnitudes  independent  of  orientation,  by  one  measurement  for 
optically  isotropic  bodies,  two  for  optically  uniaxial  crystals,  and 
three  for  biaxial  crystals.  Of  the  two  angles  required  to  define  the 
absorbing  dipole,  the  measurements  give  neither,  one,  and  both, 
respectively*  in  these  cases.  Data  for  hexagonal  Nd  Zn  nitrate 
are  given.  L.  J,  J. 

Theory  of  spherical  waves  excited  at  a  finite  distance  from  the 
plane  separating  two  media  for  finite  refractive  index.  M.  Kruger 
(Z.  Physik,  1943,  121,  377— 437).— Mathematical.  A.  J.  M. 

Nuclear  field  theories*  H.  T.  Flint  (Proc,  Physical .  Soc.,  1944, 
56,  149 — 160),— A  lecture  survey  covering  the  work  of  Fermi  and 
others  leading  to  Yukawa’s  deductions  and  theory.  N.  M.  B. 

Proper  vibrations  of  a  liquid  drop  and  their  application  to  nnelear 
physics*  S.  Fliigge  (Ann.  Physik,  1941,  [v],  39,  373 — 387).— Vibra¬ 
tions  of  a  liquid  drop  for  the  general  case  of  non-axially  symmetric 
surface  vibrations  are  calc.  The  rate  of  dissipation  of  such 
vibrational  energy  by  radiation  is  calc,  on  the  basis  of  classical 
electrodynamics  and  applied  to  the  theory  of  nuclear  isomerism. 

Plane  diffusion  problems,  G.  C.  Wick  (Z.  Physik ,  1943,  121, 
702 — 718). — An  approx,  method  of  solving  plane  diffusion  problems 
is  applied  to  problems  of  neutron  physics.  L.  J.  J. 

Atomic  radii  from  atomic  and  quantum  numbers*  S.  T.  Li  (J. 
Chinese  Chem.  Soc.,  1943,  10,  1 69 — 172) . — Equations,  r4  =  nz(KZ 
or  n3/ (Z  +  4)  and  rs  =  n2jkZz!*,  relating  these  quantities,  are  pro¬ 
posed.  They  give  vals.  in  agreement  with  experiment, 

J.  H.  Ba. 

II.— MOLECULAR  STRUCTURE. 

Application  of  the  new  analysis  of  molecular  spectra  to  certain 
molecules.  Simple  explanation  of  certain  molecular  peculiarities* 
H.  Deslandres  (Compt,  rend.,  1942,  215,  568— 562).— A  general 
survey  and  discussion  of  results  of  the  author’s  later  method  of  band- 
spectrum  analysis.  N.  M.  B, 

Vibration  spectrum  of  a  crystal  lattice. — Sec  A.,  1944,  I,  143, 

Band  spectrum  of  silver  hydride*  L.  Gero  and  R.  Schmid  (Z, 
Physik ,  1943,  121,  459—487). — The  band  spectrum  of  AgH  is 
reinvestigated,  and  the  bands  of  the  lS — system  are  analysed. 
Vibrational  term  differences  and  rotation  consts.  of  the  lower  state 
are  calc.  The  homogeneous  perturbation  of  the  upper  states  is 
analysed.  The  term  series  of  two  mutually  perturbing  electronic 
states  form  a  "  network  ”  in  which  the  rotational  terms  with  differ¬ 
ent  vibration  quantum  nos.  intertwine  with  each  other.  The 
analysis  of  the  rotational  and  vibrational  term  differences  In  the 
upper  states,  the  unusual  intensity  distribution  in  the  bands,  and 
the  irregular  isotope  splitting  of  the  band-lines  can  thus  be  explained. 

A.  J.  M. 

Spectrum  of  nitric  oxide  :  rotational  analysis  of  s  bands  and  new 
observations  on  the  ft  and  S  band-systems,  A.  G.  Gavdon  (Proc. 
Physical  Soc,,  1944,  56,  160 — 174). — Full  data  and  a  rotational 
analysis  are  tabulated  for  the  (0,  4)  and  (0,  3)  bands  of  the  e  system 
of  NO.  Rotational  consts.  are  evaluated ;  the  upper  electronic 
state  is  of  type  22L  Potential-energy  curves  for  the  known  electronic 
states  of  NO  are  shown.  The  excitation  of  the  J3  and  8  systems  of 
NO  in  the  N4  afterglow  is  discussed.  Bands  of  the  ft  system  with 
v'  —  5  and  0  have  been  obtained  in  emission.  The  energy  of  dis¬ 
sociation  of  NO  and  supposed  predissociation  in  the  spectrum  are 
considered,  N.  M.  B. 

Absorption  of  light  in  soap  solutions*  M.  E.  L.  McRain  (J.  Physical 
Chem,,  1944,  48,  89 — 95) . — Ultra-violet  absorption  by  Na  oleate 
solutions  docs  not  change  regularly  with  concn,,  and  duplicate 
measurements  do  not  correspond.  This  effect  is  not  due  to  light 
scattering  but  to  the  orientation  of  colloidal  particles  or  lamellar 
micelles,  C.  R.  H. 
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Relation  of  starch-iodine  absorption  spectra  to  the  structure  of 
starch  and  starch  components. — Sec  A.,  1944,  IX,  186. 

Effects  of  solvents  on  the  absorption  spectra  ol  dyes.  Ill  Tem¬ 
perature  and  organic  solutions  of  cyanine  dyes.  S.  E.  Sheppard 
and  H  R.  Brigham  (J.  Amer .  Ghent.  Soc.p  1944,  86  380—384)  — 
Al.sox^tmnapectra  of  8  cyanine  dyes  in  various  solvents  (EtOH 

JVrSrio^Aft°  t  CsHh)  have  been  determined  in  the  visible  region 
at  yu  300  k.  Ionised  dyes  show  no  displacement  of  max.  absorp¬ 
tion  Bands  are  sharper  at  low  temp.,  owing  to  suppression  of 
rotation  and  low-order  vibrational  energies.  Elimination  of  the 
auxiliary  bands  is  not  attained  at  9QU  k.  Sharpening  of  the  bands 
irst  produces  an  increase  in  followed  by  a  decrease,  which  is 
less  or  absent  m  non -ionised  dyes.  Displacement  of  the  spectrum  of 
merocyamne  dyes  depends  on  the  polarity  of  the  soIvcnUndiSSiS 
a  coupling  of  dye  and  solvent  mols.  \y.  R  A 

Absorption  spectra  of  the  colouring  matters  of  saffron.  F.  Pocsrio 
and  M.  Sanz  Munoz  (Anal.  FIs.  Quim.,  1942.  38,  257—2041  — 
Extinction  curves  for  three  fractions  separated  chromatographically 
from  the  Et20-msoI.  EtOH  extract,  and  also  for  the  total  colour- 
mg  matter,  of  Spanish  saffron  indicate  the  presence  of  picrocrocin. 

F  R  G 

Dependence  of  the  intensity  of  fluorescence  on  the  composition  of 
a  fluorescing  solution.  G.  K.  Eollefson  and  H.  w.  Dodgen  (  I 
Chem  Physics,  1944  12  107 — 111). — The  relation  between  intensity 
(Ij  of  fluorescence  of  solutions  of  fluorescein  and  acridone  and  the 
concn  of  the  fluorescer  is  expressed  by  a  function  which  takes  into 
account  absorption  of  the  exciting  and  fluorescent  light  and  quench- 
mg  by  the  fiouresccr.  At  const,  fluorescer  concn.  and  in  presence  of 
KI  as  quencher  the  relation  between  I  and  [KI]  is  better  expressed 
b>  Stern  and  Woimer  s  than  by  Perrin’s  equation.  This  leadf  to  the 
conclusion  that  quenching  is  a  bimol.  reaction  competing  with  the 
uni  mol,  reaction  of  fluorescence.  CRH 

lamiiescence  spectra  and  vibrations  in  crystal  lattices.  D.  D. 
Pant  (Proc Indian  Acad.  Set.,  1943,  18,  A,  309— 326).— A  general 
survey  of  the  luminescence  spectra  of  crystals.  Crystals  giving 
discrete  spectra  arc  divided  into  seven  classes,  typified  by  diamond 

++!+«  solids,  rare-earth  phosphors,  impurity- 

activated  fluorescent  solids,  UO„  compounds,  solid  C6H„  and  solid 
h  2‘  Examination  of  the  luminescence  and  absorption  spectra  of 
ese  solids  suggests  that  vibrational  vv  are  sharply  monochromatic 
af°  crystals  The  spectra  of  some  crystal  constituents,  e.g.s 
"L2'  amt  >  are  similar  to  their  gaseous  spectra,  but  the 

observed  bands  are  more  discrete,  owing  to  the  absence  of  rotational 

CS‘  W.  R.  A. 
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t-  v+n  substancas  on  the  luminescence!  of  lucigenin.  I 

V  V'eber  (Z.  physikal.  Chem.,  1941,  B,  SO,  100—  lie). — The  action 
a ^  substances,  which  are  usually  inhibitors  (KC1,  KBr.  KI, 

alcohtlff  tiff  ,<f*ta'2,sts  ^0sOv  C*HtX  piperidine,  and  monohydric 
alcohols)  on  the  fluorescence  and  chemiluminescence  of  ,W- 

dimcthylacndylium  nitrate  (lucigenin)  is  investigated.  Fluorcs- 
whff  ,fi^lb-C  1:1  neutral  aq.  solutions;  chemiluminescence  occurs 
15  to  a  strongly  alkaline  aq.  solution.  The 

inhibitors  quench  both  forms  of  luminescence,  so  that  either  the 
initial  intensity  or  both  this  and  the  total  emission  are  reduced,  as  a 
result  of  action  on  cither  the  exciting  reaction  or  the  excited  mot 
K I  acts  on  the  latter  KC1  on  the  former,  KBr  and  ICONS  on  both 
yuinol  possesses  both  a  quenching  and  a  catalytic  effect.  OsO, 
P,Perl<ime.  McOII,  EtOH,  PrtOH,  PrflOH,  BU“OH,  and 
1 fow  purely  positive  catalysis.  The  catalytic  effect  of  the 
alcohols  is  c c  no.  of  C  atoms  m  the  chain.  \y  r  t\ 

, .  s™P®..and  limitations  of  infra-red  measurements  in  chemistry. 
Ilpv  Thompson  {/.C. 5,,  1D44,  1S3-I02). -Tilde  lecture.  Points 
wl  experimental  technique  of  infra-red  measurc- 

TssieE  E°Ut  ln.cd'  ,Vi-trat,?aal  ^sorption  bands  and  their 
assignment  to  modes  of  vibration  of  the  moi.  are  considered  The 

analyse  of  rotational  structure  of  infra-red  absorption  bands  also 
feiys  a  method  for  assigning  vibration  frequencies,  and  for  the 
iMernunation  of  moments  of  inertia.  Difficulties  in  the  method 
h  e  to  perturbation  of  energy  levels  owing  to  interaction  of  vibration 
iff  and  the  fact  that  sufficient  parameters  cannot  always 

be  obtained  to  fix  the  structure,  are  emphasised.  In  the  case  of 
-rge  or  non-volatile  mols.  which  do  not  show  rotational  contour 'the 

bc  »SEd  to  calculate  useful  thermodynamic 

infrn  r  a  /  2C  allocatl.on  of  a  mo1  to  a  symmetry  class  by  using 
infra-red  and  Raman  data  together  is  considered.  The  application 
4  tnfra-red  spectroscopy  to  the  investigation  of  the  course  of  a 

n  ffffffp''  aV,lUI?n  t0,  unsaturatcd  compounds,  condensation  in 
or  ffffffff  . oi  ,h'^  polymers,  etc.)  and  the  analysis  of  mixtures 

and  or  eie-tra,^ iso- 

Struclurc  oi  the  second  CH  harmonic  and  determination  of  integral 
ettmcuou  equivalents  in  the  infra-red  spectra  of  liquid  aliphatic 

C/|  ff  °  H)rt  °  K  fnOt!)axrt0?o ;  T  Suhrmalm  and  p-  Klein  (Z.  physikal. 

,and  ?0ff.bffed  hydrocarbons  and  their  derivatives  are 
easu  red  from  1-0  to  PC  p.,  with  particular  attention  to  the  second 

J  p* » ,  r,  ? 


and  tile  CH  band  at  1*4  p.  In  standardising  the 
spectrometer  with  H.,0,  5-9m~I\I  solution,  and  a  new  H„0 

band  was  found  at  2-565  p.,  together  with  several  new  C-H*  bands 
»  mols  vo\  an<i  wave  nos.,  AA,  and  mol.  extinction  coeffs.  of 
the  principal  bands  are  tabulated.  In  the  presence  of  :CH„  Me 
negative  substituents,  O  bridges,  and  the  CtX  group,  the  second 
n anno  me  separates  into  partial  bands,  the  increase  in  aliphatic 
compounds  with  negative  substituents  occurring  in  the  CH  bonds  of 
the  C  atom  carrying  the  substituent.  In  aromatic  compounds  the 
more  negative  are  the  substituents,  the  greater  is  the  increase  in  v 
of  the  second  CH  harmonic.  The  presence  of  both  aromatic  and 
aliphatic  CH  bonds  in  the  mol.  produces  two  adjacent  bands  in  the 
second  CH  harmonic.  .  By  measuring  the  area  between  the  absorp¬ 
tion  curve  and  the  v  axis,  the  internal  extinction  coeff.  per  CH  bond, 

Lcn  ^  aliphatic  or  aromatic  compounds,  respectively,  has  been 

determined.  Absorption  in  the  second  CH  harmonic  is  the  same  in 
saturated  hydrocarbons,  in  the  alkyl  halides  (except  EtI  PruI  and 
BuaI),  m  the  ethers,  and  in  NEt3,  but  stronger  in  clioxan  and  cvclo- 
hexane,  and  weaker  in  nitriles,  NO,-compounds,  and  ketones. 

c  aiomatic  CH  bond  absorbs  more  weakly  in  the  second  CH 
harmonic,  and,  although  unaffected  by  one  halogen  atom 
absorbs  even  less  when  several  such  atoms,  or  a  CH  or  NO,,  group’ 
are  present.  Vais,  of  hen  }f}  aliphatic— aromatic  compounds  agree 
well  with  those  calc,  from  and  E Intensity  of  the  second  CH 
haimonic  increases  with  decreasing  mol.  vol.  It  is  suggested  that  the 
frequency  drift  on  introducing  a  negative  substituent  may  be  detcr- 
mmed  by  subtracting  from  the  observed  second  CH  harmonic  the 
total  absorption  of  the  CII2  and  Me  groups  in  the  mol.,  vals.  for  the 
mol.  extinction  cocffs,  of  these  partial  bands  having  been  derived 
from  the  spectra  of  the  pure  hydrocarbons.  W.  R.  A. 

Infra-red  absorption  of  solid  ammonium  chloride  and  ammonium 
bromide,  C.  Beck  (J,  Ghent.  Physics ,  1944,  12,  71 — 78). — Infra- 
red  absorption  of  solid  NH4CI  in  the  7  p.  band  shows  no  fine  structure 
but  a  little  very  fine  structure  is  given  by  NH4Br.  In  the  5-6  p. 
band  both  solids  show  at  room  temp,  fine  structure  with  similar 
spacing  of  the  lines.  NH4Br  shows  also  a  still  finer  structure  which 
cannot  bc  resolved.  At  low  temp,  the  fine  structure  of  NH.Br  is 
decreased  in  intensity,  and  between  —20°  and  —45°  there  is  a 
change  in  the  overall  shape  of  the  band.  Fine  structure  persists 
down  to  60  .  Calculations  show  that  the  line  structure  is  due  "to 
rotation  of  the  NH4  group  in  the  crystal  and  that  this  rotation 
continues,  although  altered,  at  temp,  below  the  transition  temp  of 
NH4Br  (-37-9°).  c  R  g 

Baman  spectra  of  crystals  and  their  interpretation.  R.  S.  Krishnan 
(Proc.  Indian  Acad.  Sci 1943,  18,  A,  298— 308).— Spectrograms  of 
the  Raman  effect  of  NaCl  crystals,  obtained  by  Rasetti  (A.,  1931, 
1352),  are  re-examined.  Raman  shifts,  relative  densities,  and  in¬ 
tensity  ratios  of  Stokes  to  anti-Stokes  lines  arc  estimated  for  the  9 
distinct  lines  on  either  side  of  the  exciting  v.  These  w  are  identified 
with  harmonics  of  the  forbidden  fundamentals  of  the  9  normal 
modes  of  the  NaCl  lattice  given  by  Raman's  theory  (A.,  1944,  I,  143), 

1  hese  observations  cannot  be  explained  by  the  Born  theory  of  crystal 
dynamics.  W.  R.  A. 

Baman  spectroscopy  and  its  applications  to  glasses  and  glass-like 
synthetic  materials,  A.  Simon  {Kolloid-Z,,  1941,  98,  1C9— 186).— 
d  he  Raman  spectra  of  simple  mols,,  mols.  exerting  intermol.  forces, 
glasses,  and  high  polymers  are  discussed  with  reference  to  structure 

J  H 

Raman  spectrum  of  vitamin-C  and  of  its  oxidation  products,  C. 

Bragnolo  and  Z.  Ollano  (Gazzetta,  1942,  72,  571— 577).— The  Raman 
spectra  of  /-ascorbic  acid  (I)  and  of  its  first  C-powder  oxidation 
product  (II)  suggest  that  (I)  is  a  furan  derivative  in  which  the 
oleftmc  form  predominates  over  the  aromatic  ”  resonance  form, 
and  that  (II)  has  an  open  chain  with  a  CO,H  group.  E.  W.  W, 

Dipole  moments  of  friedelin,  cerin,  isomeriSes  of  friedelinol,  and 
isomendes  of  a-chloro-y-l-naphthyl-A“-propene.  J.  J.  Lander  and 
\V.  J.  Svirbely  (J.  Amer.  Chem.  Soc.,  1944,  68,  235— 239). — ' Vais, 
of  fit  calc,  from  dielectric  const,  (e)  measurements  on  CeH0  solutions 
of  friedelin  (I),  high-  (II)  and  low-m.p.  friedelinol  (HI),  ccrin  (IV) 
and  the  solid  (V)  and  liquid  (VI)  forms  of  l-C10HyCH./CH:CHQ,  are 
L  ‘2*80 ±0-03,  (II)  T31  ±0-05,  (III)  1-78+0*07,  (IV)  2-39i0-05, 
(V)  1*27  +  0*02,  and  (VI)  147  ±0-02  d.  Vais,  of  P2  and  p,  do  not 
depend  op  the  abs.  vals.  of  €  and  p  of  the  solvent.  The  error  in  P 0, 
which  arises  from  the  relative  errors  in  e  of  the  solvent,  can  be 
eliminated  by  using  a  val.  of  «*  from  the  plot  of  e  against  Nit  extrapol¬ 
ated  to  N2  —  0.  Vals,  of  p  for  (I) — (IV)  support  the  postulated 
structures,  whilst  those  for  (V)  and  (VI)  confirm  the  suggested 
ci8-{VI)-tran8~{V)  isomerism.  w.  R.  A. 

New  contributions  to  interferometry,  m.  Differential  polaris¬ 
ation  phase  change  on  reflexion  at  a  thin  silver  film.  S.  Tolanskv 
(PhtL  Mag. .  1944,  [vii],  35,  179-187).^The  differential  phase 
change  for  light  polarised  in  and  perpendicular  to  the  plane  of  incid¬ 
ence  on  reflexion  at  a  thin  Ag  film  is  measured  for  angles  of 
incidence  between  20°  and  80°.  To  a  first  approximation  the  results 
confirm  classical  theory  (MacLaurin,  Proc r  Roy.  Soc.,  1906,  A,  78, 
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296)  but  there  is  a  small  second-order  discrepancy  with  a  pronounced 
increase  in  the  neighbourhood  of  G3°,  which  may  be  due  to  transition 
at  the  surfaces  or  to  microcryst.  structure  in  the  film.  The 
effect  of  the  differential  phase  change  in  a  high- resolution  Fabry- 
Perot  interferometer  is  discussed ;  it  can  only  be  important  for  plate 
separations  <~1  mm.  H.  j.  W. 

Size  and  form  of  ultramicroseopic  particles,  W.  Hanke  (Z.  Physik , 
194  3,  121,  438—458). — Theoretical.  Diffraction  patterns  formed 
by  a  double  slit,  the  slits  being  narrow  compared  with  their  distance 
apart,  arc  considered.  A  characteristic  "  visibility  function/* 
giving  curves  of  equal  visibility,  is  developed  for  various  geometrical 
figures,  and  discussed.  The  function  is  applied  to  a  parallelogram 
and  a  triangle.  The  results  become  particularly  simple  when  the 
objects  are  smaller  than  the  limit  of  resolution.  The  application 
of  the  characteristic  function  to  diffraction  at  a  double  slit  where  the 
distance  between  the  slits  is  of  the  same  order  as  the  slit  width  is  also 
considered.  A.  J.  M. 

Relation  between  electronegativity  and  atomic  number,  quantum 
number,  and  valency.  S.  T.  Li  (J,  Chinese  Chem.  Sac.,  1943,  10, 
167 — 168). — The  formula  is  given  relating  these  quantities,  E  = 
Zm(z  +  2*6 )/kn2,  where  k  =  const.  =  2-1  when  the  quantum  no. 
n  =  2  and  =»  2-3  when  n  ~~  3 — 0,  Z  and  z  being  at  no.  and  valency. 
The  calc,  electronegativities  of  elements  from  Li  to  Bi  agree  with  other 
determinations.  J*  H.  Ba. 

(a)  Electronic  resonance  o£  l-methyl-2-piperidone.  (B)  Energy  of 
electronic  resonance  of  l-methyl-2-piperidone.  P.  S.  Ugriumov  (J. 
Gen .  Chem.  Russ .,  1943,  13.  217—221,  222— 229).— (a)  The  dipole 
moment  is  shown  by  methods  of  analytical  geometry  to  be 
3  09  X  10“ia,  whereas  the  experimental  val.  is  4-01  x  10-18; 
the  difference  is  ascribed  to  resonance. 

(b)  The  mol.  heat  of  combustion  is  882-4  kg.-cal.,  whereas  the 

"  calc."  val.  exceeds  this  val.  by  24-0  kg.-cal.  Similarly,  the  heat 
of  formation  from  the  gaseous  elements  exceeds  that  “  calc.”  by 
26-6  kg.-cal.  The  differences  of  24-0  or  26  6  kg.-cal.  represent  the 
resonance  energy.  R.  T. 

cis-trans-ls omeris  m  and  cm -peak  effect  in  the  a-earotene  set  and 
in  other  stereoisomeric  sets* — See  A.,  1944,  II,  188. 

Hydrogen  content  of  white  dwarf  stars.  G.  Cher  to  ck  (Physical 
Rev.,  1944,  [ii],  05,  51— 53).— Calculation  of  a  mechanically  stable 
model  of  the  white  dwarf  Sirius  B,  considered  as  a  completely 
degenerate  gas,  requires  that  the  central  core  containing  11%  of  the 
mass  and  extending  to  21%  of  the  radius  shall  have  no  Ha,  and  the 
remainder  of  the  star  shall  have  45%  II*.  N.  M.  B. 

III.- — CRYSTAL  STRUCTURE. 

Precision  determination  of  lattice  constants  by  a  compensation 
method.  H,  H.  van  Bergen  {Ann.  Physik,  1941,  [v],  39,  553— 
672).* — The  lattice  consts.  of  calcite,  rock-salt,  Al,  and  Fe  are  deter¬ 
mined  by  a  compensation  method  due  to  Kossel  (A.,  1936,  925). 
The  method,  formerly  used  only  for  cubic  crystals,  is  applied  to 
hexagonal,  tetragonal,  and  rhombic  systems,  and  can  be  used  for 
any  type.  The  lattice  consts.  for  the  above  substances  agree  with 
those  obtained  by  other  methods.  A.  J.  M. 

Diffraction  of  X-rays  by  distorted- crystal  aggregates.  I.  A.  R. 

Stokes  and  A.  J.  C.  Wilson  (Proc.  Physical  Soc.,  1944,  56,  174— 
181) . — Mathematical .  The  broadening  of  the  Debye-Scherrer  lines 
in  X-ray  photographs  of  cold- worked  metals  to  be  expected  if  due  to 
distortion  of  comparatively  large  crystal  grains  is  given  by  -q  — 
fi  cot  0  =  2/^u(0),  where  /3  is  the  corr.  integral  breadth  of  the  hki 
reflexion,  6  the  Bragg  angle,  and  <bhil{e)&e  the  fraction  of  the  crystal 
for  which  the  tensile  strain  in  the  hkl  direction  is  between  e  and 
e  +  de.  Approx,  relations  of  q  with  the  internal  stresses  are  given. 

N.  M.  B. 

Definition  o£  a  crystal,  G.  Antonoff  (J.  Physical  Chem.,  1944, 
48,  95). — Objection  is  taken  to  the  expression  "  isotropic  crystals  ” 
for  crystals  having  the  same  properties  along  the  three  main  axes 
(e.g.,  NaCl),  because  the  properties  in  other  directions  are  not  the 
same.  Objection  is  also  taken  to  referring  to  axes  as  being  long  or 
short  and  the  term  lf  intercepts  ”  is  proposed.  C.  R,  H. 

Crystal  statistics,  I.  Two-dimensional  model  with  an  order- 
disorder  transition.  L.  Onsager  (Physical  Rev.}  1944,  [ii],  05,  117 — 
1 49) . — Mathematical.  N.  M.  B. 

Anisotropy  of  metals,  H.  S.  Coleman  and  H.  L.  Yeagley  (Physical 
Rev.,  1944,  [ii],  65,  66 — 67). — Conclusions  from  available  data  are 
(1)  that  the  anisotropy  in  the  diffusion  rate  of  one  metal  into 
another  indicates  that  orientation  may  be  the  primary  factor  in 
controlling  this  rate,  and  (2)  that  there  is  an  intimate  relation 
between  the  crystal  structure,  plastic  deformation,  ferromagnetism, 
growth  nu  cleat  ion  of  metals,  and  intermetallic  diffusion  in  the  solid 
state.  %  N.  M.  B. 

Vibration  spectrum  of  a  crystal  lattice.  (Sir)  C.  V.  Raman  (Proc, 
Indian  Acad.  Sci ,,  1943,  18,  A,  237—250). — The  normal  modes  of 
vibration  of  atoms  in  a  crystal  are  derived  from  the  most  general 


expression  for  the  potential  energy  of  displacement  from  the  equili¬ 
brium  position.  In  all  possible  modes,  equiv.  atoms  have  the  same 
amplitude  of  vibration  and  either  the  same  or  alternately  opposite 
phases  in  successive  cells  along  each  of  the  three  axes  of  the  lattice, 
thus  forming  a  repeating  space  pattern,  the  "  unit  cell  ”  of  which  has 
twice  the  dimensions  of  the  lattice  cell.  The  modes  are  closely 
analogous  to  those  of  a  mol.  with  8  times  the  no.  of  atoms  in  the 
lattice  cell,  and  possessing  the  appropriate  symmetry.  The  spectrum 
consists  of  a  finite  no.  of  discrete  monochromatic  w,  the  no.  of  which 
is  reduced  in  highly  symmetric  crystals.  Degrees  of  freedom  not 
included  in  this  description  appear  as  quasi-elastic  .  vibrations  of 
specifiable  low  w.  -  W.  R.  A. 

Modes  o!  atomic  vibration  in  the  fourteen  Bravais  lattices.  G.  N. 
Ramachandran  (Proc.  Indian  Acad .  Sci.,  1943,  18,  A,  266 — 282). — 
Mathematical.  The  degeneracies  and  directions  of  the  normal 
modes  of  vibration  in  the  14  Bravais  lattices  are  derived  by  con¬ 
sidering  symmetry  and  using  the  theory  of  Raman  (preceding 
abstract).  Vibrations  are  of  8  types  in  the  general  case  of  no 
symmetry,  but  in  partly  symmetrical  lattices  some  of  the  types  and 
some  directions  of  motion  are  equiv.  The  directions  of  motion  and 
degeneracies  of  these  types  are  found  by  selecting  a  group  of  sym¬ 
metry  operations,  which  results  in  coincidence  of  atoms  in  the  same 
phase ;  directions  of  motion  which  satisfy  the  symmetry  require¬ 
ments  of  the  group  are  then  found.  The  no.  of  distinct  modes 

for  the  rfr,  rm,  iv,  17  17,  r/'.  r/T  17  iy,  17,  rAj  17  17,  and 

IY'  lattices  are  21,  21,  15,  21,  15,  12,  12,  12,  8,  8,  8,  5,  4,  4.  The 
modes  are  also  described  by  considering  symmetry  only. 

W.  R.  A. 

Normal  oscillations  o!  the  diamond  structure.  S.  Bhagavantam 
(Proc.  Indian  Acad.  Sci.,  1943,  18,  A,  251— 266).— Mathematical. 
Group-theory  methods  are  used  to  obtaifi  the  normal  vibrations 
of  the  diamond  structure,  assuming  a  16-atom  cell  as  repeating  unit. 
There  are  8  normal  vibrations,  of  which  one  is  3-fold,  two  are  4-fold, 
three  are  6-fold,  and  two  arc  8-fold  degenerate.  The  corresponding 
w  are  derived  by  postulating  suitable  potential  energy  functions. 

W.  R.  A. 

Frequency  spectrum  o£  the  diamond  lattice.  E,  V.  Chela m  (Proc. 
Indian  Acad.  Sci.,  1943,  18,  A,  334—340). — Mathematical.  Ex¬ 
pressions  for  the  vp  of  the  eight  normal  modes  of  vibrations  of  the 
diamond  lattice  (cf.  Chclam,  infra)  given  by  Raman’s  theory  (supra) 
are  derived,  a  suitable  force  field  being  used.  W.  R.  A. 

Frequency  spectrum  o£  crystalline  solids.  H.  General  theory  and 
applications  to  simple  cubic  lattices.  E.  W,  Montroll  (J.  Chem . 
Physics,  1944,  12,  111). — Errors  are  corr.  (cf.  A.,  1944,  I,  6). 

C.  R.  H. 

Frequency  spectrum  of  crystalline  solids.  HI.  Body-centred 
cubic  lattices.  E.  W.  Mon  troll  and  D.  C.  Peaslee  (J.  Chem.  Physics , 
1944,  12,  98 — 106). — The  dynamics  of  a  Born-Karman  at.  model 
have  been  developed  on  the  assumption  that  the  significant  inter¬ 
actions  arc  those  between  the  nearest  and  next  nearest  at.  neigh¬ 
bours,  and  that  all  internal  vibrations  are  essentially  harmonic. 
On  the  basis  of  this  model  the  moments  of  the  frequency  spectrum, 
the  relation  between  frequency  spectrum  and  lattice  consts.,  and 
expressions  for  sp.  heat  have  been  deduced.  C.  R.  H. 

Normal  vibrations  in  typical  cubic  crystals.  E.  V.  Chelam  (Proc. 
Indian  Acad.  Sci.,  1943,  18,  A,  257—265). — The  normal  modes  of 
vibration  of  simple,  body-centred,  and  face-centred  cubic  lattices 
and  of  the  lattices  of  ZnS,  diamond,  NaCl,  CaF2,  and  CsCl  are 
derived,  the  theoretical  methods  of  Raman  (A.,  1944,  I,  143)  being 
used.  These  lattices  have  5,  4,  4,  9,  8,  9,  14,  and  11  distinct  vv. 

W.  R.  A. 

Character  tables  for  the  atomic  vibrations  in  cubic  crystals.  E.  V. 

Chelam  (Proc.  Indian  Acad.  Sci.,  1943,  18,  A,  327—333;  cf.  pre¬ 
ceding  abstract). — Mathematical.  Character  tables  for  groups  asso¬ 
ciated  with  the  vectors  defining  the  normal  modes  are  given  for 
NaCl,  diamond,  ZnS,  and  CaF„  lattices.  The  method  of  obtaining 
the  normal  modes  from  the  tables  is  illustrated,  W.  R,  A. 

Normal  vibrations  o£  crystal  lattices.  Application  o!  group  theory* 

E.  V.  Chelam  (Proc.  Indian  Acad .  Sci.,  1943,  18,  A,  283—297),— 
Group-theory  methods,  based  on  Raman’s  theory  (A,,  1944,  I, 
143),  are  used  to  derive  the  harmonic  vibrations  of  a  general 
crystal  lattice.  The  rigorous  derivation  of  the  no,  of  normal  modes, 
and  their  vv  and  degeneracies,  is  described.  W,  R.  A. 

Modes  of  vibration  of  the  hexagonal  close-packed  lattice.  G.  N. 
Ramachandran  (Proc.  Indian  Acad .  Sci.,  1943,  18,  A,  341 — 344). — ■ 
Mathematical.  The  modes  of  vibration  of  the  hexagonal  close- 
packed  lattice  are  derived  by  ChelanTs  method  (cf.  supra)  based  on 
Raman's  theory  of  crystal  vibrations  (A.,  1944,  I,  143),  Character 
tables  are  constructed.  There  arc  13  distinct  modes,  of  which  one  is 
non-degenerate,  two  are  2-fold,  six  are  3-fold,  one  is  4-fold,  and  three 
are  6-fold  degenerate.  The  crystal  planes  involved,  and  the  direc¬ 
tion  of  vibration  of  each  mode,  are  described.  W.  R.  A. 

State  o£  order  in  felted  and  netted  structures  caused  by  mechan¬ 
ical  deformation,  especially  in  the  case  ol  polystyrene.  F.  H.  Muller 
(Kolloid-Z.,  1941,  98,  326— 332) —A  review  (cf.  A.,  1944,  I,  29). 

J.  H.  Ba. 
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Molecular  structure  of  liquids,  H.  A.  Stuart  ( Kolloid-Z .,  1941, 
9@»  149 — 160).— The  structure  of  liquids  consisting  of  mols.  of 
various  shapes  and  charge  distributions  is  discussed  on  the  basis  of 
the  results  of  experiments  with  models  (cf.  A,,  1938, 1,  123).  Physical 
properties  arc  correlated  with  the  structures  obtained. 

J.  H.  Ba. 

Chemical  morphology  of  liquids.  331.  Liquid-crystalline  aliphatic 
monoearboxylie  acids.— See  A.,  1944,  II,  179. 

Structure  of  water.  F.  I.  Havlicck  (Z.  Physik ,  1943,  121,  495— 
500).— Starting  from  the  crystal  structure  of  ice  given  by  Bragg, 
Barnes,  and  Bernal  and  Fowler,  and  Debye's  model  of  the  HaO 
mol.,  a  model  for  the  association  of  H,0  is  drawn  up,  a  hexagon 
being  the  fundamental  structural  element.  The  binding  energy  is 
discussed.  A.  J.  M. 

Structure  relationships  between  salts  and  amorphous  hydroxides 
of  tervalenfc  metals.  II.  W.  Kohlschutter  (Kolloid-Z.,  1941,  96, 
237— 244).— A  review  of  the  experiments  on  the  formation  of  the 
hydroxides  of  Fe"**,  Cr*’*,  and  Al***  from  neutral  and  basic  salts  in 
the  solid  state  and  in  solution.  The  structures  and  properties  of  the 
hydroxides  formed  are  determined  in  part  by  those  of  the  salts 
from  which  they  are  prepared.  J.  II,  Ba. 

Electron-microscopic  and  X-ray  investigation  o!  the  structure  of 
soots,  M.  von  Ardenne  and  U.  Hofmann  (Z.  physihal.  Chon.,  1941, 
B,  50,  1 — 12). — The  particle  sizes  of  three  soots,  (I)  from  a  C2H2 
flame,  (II)  from  the  explosive  decomp,  of  C2H2,  and  (III)  from  the 
action  of  finely- divided  Fe  on  CO  at  700°,  are  determined  by  X-ray 
analysis  and  with  the  electron  microscope.  Surface  area  per  g.  was 
determined  by  colorimetric  estimation  of  the  adsorption  of  methylene- 
blue.  The  soot  was  prepared  for  electron-microscopic  examination 
by  evaporation  of  a  xylene  suspension  on  a  vibrating  slide.  ‘Particle 
diameters  are  (D  25,— ;  (11)  200,200—300;  (III)  400,  100— 500  a., 
the  first  val.  being  that  from  X-ray  analysis.  Surface  area,  calc, 
from  particle  size,  differs  markedly  in  (I),  but  less  in  (II)  and  (III), 
from  that  determined  by  adsorption.  These  deviations  are  explained 
by  the  fact  that  electron-micrographs  show  that  (I)  consists  of  dense 
aggregate  particles,  and  that  in  (II)  and  (III)  aggregation  is  much 
less  compact.  W.  R.  A. 

Structure  of  micro -crystalline  carbon.  U.  Hofmann,  A.  Ragoss, 
and  F.  Sinkel  [Kolloid-Z.,  1941,  96,  231— 230) —Differences  in 
activity  between  various  types  of  C  are  attributed  to  various  crystal 
sizes  and  their  packing.  X-Ray  comparison  of  C2H2  soot  (I), 
retort-scale  C,  and  coke  show  that  graph! tisation  occurs  the  more 
readily  the  more  dense  is  the  original  structure.  The  structures  of 
(I),  gas  (II),  and  flame  soots  (III)  are  examined  by  methylene-blue 
adsorption,  X-rays,  and  electron  microscope,  before  and  after 
graphitisation.  The  ratio  of  the  surface  area,  as  determined  by 
X-rays  and  adsorption,  gives  a  measure  of  the  close  packing  of  the 
crystals,  and  is  found  to  ^increase  in  the  order  (III)  >  (II)  >  (I). 
Electron  micrographs  confirm  that  on  graphitisation  the  tendency  to 
recrystallise  to  bigger  crystals  is  also  in  this  order.  j.  H.  Ba. 

Crystal  structure  of  potassium  silver  carbonate*  KAg003,  J. 

Donohue  and  L.  Helmholz  (J.  Amer.  Chem.  Soc.,  1944,  66,  295 — 
298), — The  crystal  of  KAg€Oa  is  orthorhombic  holohedral,  aQ 
20*23,  b0  5*75,  cQ  5-95  a.,  space- group  "/52V — I  boa.  The  Ag — O  dis¬ 
tance,  2*42  a.,  is  discussed  in  relation  to  other  Ag  salts,  including 
AgXG3,  for  which  preliminary  data  arc  :  a0  4-83,  bQ  9*52,  3*23  a., 

P  92*7°,  z  2,  probable  space-group  C\ — P2j.  The  application  of  the 
rule  of  Pitzer  ci  ah  (A.,  1941,  I,  451)  to  the  probable  nature  of  the 
Ag-O  bond  is  discussed.  W.  R.  A. 

Constitution  of  the  aluminium-vanadium  compound.  ¥A13* 

G.  Brauer  (Z.  Elekirochem. ,  1943,  49,  208 — 210), — Interaction  of 
V2Os,  pure  Al,  and  Na3AlF6  in  an  atm.  of  A,  followed  by  slow  cooling 
of  the  product  from  1200°  to  500 yields  the  compound  VA13,  which 
can  be  separated  from  the  excess  of  Al  by  utilising  its  less  rapid 
dissolution  in  HC1  or  aqua  regia  and  finally  by  centrifuging  in 
Mel  -j-  Et2Q  mixture  (d  3”  2).  Like  TiAl3  it  crystallises  in  a  tetragonal 
quadratic  form,  space-group  DJJ,  with  a  5-334  and  c  8*305  a.  ;  d 
3*68  from  X’-ray  data,  and  3*34  pyknometrically.  j.  W.  S. 

Active  substances.  XLLK.  X-Ray  and  electron-microscopic  in¬ 
vestigation  of  the  thermal  transformation  y”Fe00Hpy-Fe203-a-Fe203 . 
R,  Fricke,  T.  Schoon,  and  W.  Schroder  (Z,  physikal.  Chem,,  1941, 
B,  50.  13 — 22). — Changes  in  particle  and  crystal  structure  in  the 
series  y-Fe0OH-y~Fe203-a-Fe2O3  are  investigated  by  X-ray  diffrac¬ 
tion  and  with  the  electron  microscope.  The  large  differences  in 
dimensions  of  the  crystals,  calc,  from  the  Ar~ray  diffraction  diagrams, 
and  of  the  particles  visible  in  the  electron  microscope,  show  that  the 
latter  are  secondary  aggregates.  The  shape  and  size  of  these 
secondary  aggregates  remain  almost  unchanged  up  to  the  trans¬ 
formation  into  a-Fe203  at  500°,  whereas  the  size  of  the  primary 
particles  of  FeOOH  increases  on  heating,  but  decreases  considerably 
in  the  transformation  into  y-Fc2G3,  finally  increasing,  with  the  form¬ 
ation  of  plate-shaped  crystals.  In  the  transformation  into  a-Fe203, 
heating  to  750°  is  necessary  before  the  needles,  visible  in  the  electron 
microscope,  are  replaced  by  dense  secondary  aggregates, 

W.  R.  A, 


Crystal  structure  *0!  copper  XA-dwi-propyldithiocarbamate,  T* 
CL  Peyronel  (Gazzetla,  1943,  73,  89— 94).— The  crystal  structure  of 
this  compound  (cf.  Malatesta,  A.,  1938,  I,  128)  is  studied  gonio- 
metrically  and  by  A^-ray  (rotating  crystal  and  Weissenberg)  methods. 
It  belongs  to  the  2^-2 jm  prismatic  class  of  the  monoclmic  system, 
with  lattice  consts.  a  13*25,  b  18*60,  c  8*27  a.;  99°  48';  4  mols. 

per  unit  cell.  The  symmetry  group  is  C|A  or  CS*.  Cu  Occupies  a 
centre  of  symmetry  with  planar  co-ordination.  E.  W.  W. 

Structure  of  the  “  B  modification  of  starch  from  film  and  fibre 
diffraction  diagrams.  R.  E.  Rundle,  L.  Daasch,  and  D.  French  (/. 
Amer .  Chem .  Sue.,  1944,  60,  130—134;  cf.  A.,  1941,  I,  451}.— Films 
were  prepared  from  solutions  of  amylose  (I)  and  used,  after  stretch¬ 
ing,  for  X-ray  examination.  The  specimens,  in  contrast  with 
whole  starch,  contain  no  branched  chains,  the  mols,  being  linear 
aggregates  of  ^200  glucose  residues.  The  unit  cell  has  a0  16*0, 
bQ  10*6,  £0  9*2  a.,  and  is  probably  orthorhombic.  Calc,  d  of  cryst. 
portion  T6.  The  structure  proposed  is  based  on  the  space-group 
D\,  although  Dn  is  equally  likely.  Fibres  were  also  prepared,  but 
are  difficult  to  stretch  sufficiently  to  produce  good  orientation.  The 
configuration  of  (I),  unlike  that  of  cellulose,  depends  on  its  treat¬ 
ment.  In  '*  B  the  chains  are  fully  extended,  in  <r  V  ”  and  in  the 
I -complex  they  are  helical,  and  when  treated  with  certain  plasticisers 
they  assume  an  intermediate  crumpled  form.  F.  L.  U. 

Micellar  structure  of  cellulose.  O.  Kratky  (Kolloid-Z.,  1941,  96, 
301 — 310). — The  state'  of  dispersion  of  cellulose  in  xanthate 
solutions  is  considered,  and  X-ray  pictures  of  cellulose  pptd.  from 
such  solutions  and  in  various  degrees  of  extension  and  swelling  arc 
shown  to  agree  quantitatively  with  a  structure  consisting  of  plate 
micelles  joined  by  thread  mols.  J.  H.  Ba. 

Microscopic  and  electron-mieroscopic  investigations  on  macro- 
molecular  substances*  (Fri.)  M.  Staudinger  (Chem.-Ztg.,  1943,  67, 
316 — 320). — The  study  of  synthetic  polymers  of  known  structure, 
e.g.,  polyoxymethylencs  and  polyethylene  oxides,  as  a  preliminary 
to  investigation  of  natural  polymers,  e.g.,  cellulose,  is  discussed. 
With  linear  macro  mol.  substances  the  capacity  for  fibre  formation 
runs  parallel  with  the  chain  length.  Photomicrographs  are  shown  of 
polyoxymethylene  crystals  degraded  by  acids  and  alkalis.  Cellulose 
fibrils  are  more  stable  towards  chemical  degradation,  but  its  effect 
becomes  apparent  after  swelling  or  mechanical  treatment.  Bacteri- 
ally  degraded  fibres  are  attacked  only  locally,  and  the  average  degree 
of  polymerisation  is  not  much  reduced.  The  possible  arrangements 
of  macromols.  in  the  cell-wall  are  considered.  R.  H.  F. 

The  ultrasonic  diffraction  grating*  R.  A.  Houstoun  (Phil.  Mag., 
1944,  [vii],  35,  192 — 202), — Stationary  ultrasonic  waves  produced 
by  a  quartz  plate  in  a  periodic  electric  field  arc  accompanied  by  a 
harmonic  variation  in  n;  the  plate  can  then  act  as  a  diffraction 
grating.  Experiments  with  various  quartzes  and  oscillators  are 
described.  The  quartz  grating  can  he  used  for  measuring  the  velocity 
of  light  by  reflecting  the  diffracted  beam  back  through  the  quartz  after 
traversing  a  path  of  known  length  (~4  m.  in  H2G) .  The  quartz  can  also 
be  used  as  a  wave- meter  since  the  grating  effect  depends  on  resonance 
between  the  applied  field  and  the  natural  frequencies  of  the  quartz. 
An  arrangement  for  determining  the  persistence  of  luminosity  in  an 
electrodeless  discharge  in  a  gas  at  low  pressure  is  also  suggested ;  no 
positive  results  have  so  far  been  obtained.  H.  J.  W. 

Loss  ol  colour  0!  alkali  halide  crystals,  H,  Kurzke  and  J.  Rott- 
gardt  (Ann.  Physik ,  1941,  [v],  39,  619 — 632), — Moisture  may  cause 
bleaching  of  a  coloured  alkali  halide  crystal.  The  mechanism  of  the 
process  is  discussed.  A.  J.  M. 

Flow  ol  polycrystalline  metals,  U.  Dchlinger  and  A.  Kochen- 
dorfer  (Z.  Elekirochem ,,  1943,  49,  228— 233).— The  plastic  deform¬ 
ation  of  single  crystals  is  discussed  and  compared  with  flow  in  fluids. 
For  a  crystal  deranged  by  rapidly  varied  stress,  as  with  a  crystal 
containing  occluded  foreign  atoms,  the  crit.  deformation  resistance 
is  greatly  increased.  With  metals  containing  crystals  of  varying 
orientation  the  elastic  limit  is  reached  when  the  stress  equals  the  mean 
val.  of  the  elastic  limits  of  the  individual  -  crystals.  The  special 
stresses  arising  near  the  crystal  interfaces  are  discussed.  The  theory 
developed  leads  to  the  inference  that  the  elastic  limits  of  soft  Al 
and  Cu  should  vary  little  with  varying  temp.,  whereas  that  of  Fe 
should  be  very  temp. -dependent.  This  has  been  confirmed  experi¬ 
mentally.  J.  W.  S. 

Cross-section  contraction  number  [Poisson's  ratio]  in  the  periodic 
system,  W.  Roster  (Z.  Elekirochem.,  1943,  49,  233—237) « — Pois¬ 
son's  ratio  (/x)  for  metals,  calc,  from  the  ratio  of  the  moduli  of  com¬ 
pression  and  elasticity,  is  a  periodic  function  of  the  at.  no.,  metals  of 
the  same  group  having  closely  similar  vals.  The  /z  vals.  calc,  from 
the  cl2  and  c44  elasticity  consts.  of  single  crystals  are  in  closer 
accord  with  the  vals.  obtained  from  poly  cryst.  samples  the  lower  is 
the  clastic  anisotropy  of  the  metal.  J.  W.  S, 

Structure  ol  fritted  powders.  G.  F.  Hiittig  (Kolloid-Z.  t  1941,  90, 
227— 230).— The  process  of  fritting  is  defined  as  the  joining  of 
powder  particles  without  the  formation  of  a  liquid  phase.  The  vol. 
occupied  by  capillaries  (T5 — 5*5  x  10~7  cm.  diameter)  in  powdered 
Cu  on  raising  the  temp,  to  600°  shows  two  max.  at  a  =  0*35  and 
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a  =  0*48,  where  a  —  (abs.  temp.) /(abs.  m.p).  Similar  max,  at  approx, 
the  same  vals.  of  a  are  observed  for  Fe,  Fe203,  a-AL03l  and  BeCX 
The  first  max,  is  concerned  with  the  surfaces  only,  but  the  second 
involves  the  crystal  lattice.  J.  H,  Ba. 

IV. — PHYSICAL  PROPERTIES  OF  SUBSTANCES. 

Physical  data  of  Aa-o!efines  and  «-parafflns. — See  A.,  1944,  II,  177. 

Physical  data  of  aa-dipfaenyl-alkenes  and  -alkanes  and  aaano- 
tetraphenylalkenes.— See  A.,  1944,  II,  189. 

Approximate  method  for  the  calculation  of  magnetic  susceptibility. 

H.  Koppe  (Z.  Physik,  1943,  121,  614— 628),— Susceptibility  cal¬ 
culations  are  based  on  the  eigenfunctions  of  H  in  a  magnetic  field, 
taking  into  account  perturbations  due  to  coulombian  interaction  of 
electrons.  L.  J.  J. 

Magnetic  properties  of  non-homogeneous  systems*  L.  P.  Bates 
and  E.  M.  Somekh  ( Proc .  Physical  Soc 1944,  56,  182 — 194). — The 
magnetic  susceptibilities  of  dil.  amalgams  of  12  metals  were  measured 
by  a  new  method  using  cylindrical  pole  surfaces  shaped  in  accordance 
with  recent  theoretical  work.  Results  tabulated  and  discussed  show 
that  all  these  metals  are  paramagnetic  in  dil.  solution  in  Hg  to  an 
extent  which  is  usually  compatible  with  an  increase  in  the  no.  of  free 
electrons  in  the  amalgam.  N.  M.  B, 

Absolute  diamagnetism  o!  superconductors.  K.  M.  Koch  (Z. 
Physik,  1943,  121,  488 — 494). — A  reply  to  criticism  by  Neugebauer 
(A.',  1943,  I,  222).  A.  J.  M. 

Damping  ol  mechanical  oscillations  by  magnetic  hysteresis.  M, 

Kornetzki  (Z.  Physik,  1943,  121,  500—573). — Changes  in  magnetis¬ 
ation  caused  by  uniform  mechanical  strain  in  the  Weiss  regions 
show  a  residual  effect  after  removal  of  the  applied  stress.  Hence 
there  is  a  dissipation  of  energy  during  mechanical  oscillation.  The 
resulting  damping  increases  with  amplitude  of  vibration,  and  oc  the 
Rayleigh  hysteresis  const,  and  oc  the  third  power  of  the  ratio  of 
saturation  magnetostriction  to  saturation  magnetisation. 

I-  J-  J- 

Collision  ^  excitation  of  intramolecular  vibration  in  gases  and 
gaseous  mixtures.  VIII.  Ease  of  excitation  of  various  normal 
vibrations  from  measurements  of  the  dispersion  of  sound.  K.  F. 

Buschmann  and  K.  Schafer  (Z.  physikaL  Chem.,  1941,  B,  50,  73 — 99). — 
The  dispersion  of  sound  in  CO„,  NH3,  N20,  and  Mc20  is  measured 
at  normal  temp.,  and  relaxation  times  arc  calc,  A  dependence 
of  relaxation  time  on  the  pressure  of  the  gas  and  v  of  the  sound  could 
be  recognised.  This  dependence  shows  that  vibrations  requiring  a 
collision  from  a  direction  perpendicular  to  the  mol.  axis  for  their 
excitation  are  less  easily  excited  than  those  requiring  a  collision  in 
the  direction  of  the  mol.  axis,  in  agreement  with  results  obtained 
from  exchange  reactions.  Deviations,  observed  only  in  N20, 
appear  to  arise  from  the  tendency  of  this  gas  to  thermal  decomp., 
although  a  rigid  explanation  cannot  be  advanced.  W.  R.  A. 

Refractive  indices  of  the  normal  saturated  aliphatic  nitriles.  A. 
Dorinson  and  A.  W.  Ralston  (/.  Amer.  Chcm.  Soc.,  1944,  66,  361— 


362).— Vais,  of  f-f,  (0  =  20—75°)  arc  given  for  normal  aliphatic 


nitriles  from  butyro-  to  stearo-nitrile ;  for  each  compound,  an 
abrupt  change  in  slope  in  n-9  curves  is  exhibited  at  ~40 — 45°. 

W.  R,  A. 

Specific  heats  at  low  temperatures  of  calcium  sulphite*  sodium 
sulphite,  and  manganese  dithionate  dihydrate.  K.  K.  Kelley  and 
G.  E.  Moore  (/.  Amer .  Chem.  Soc.,  1944,  66,  293— 295),— Vais,  of 
Cp  from  53"  to  295°  k.  have  been  determined  for  CaS03,  Na2S03#  and 
MnS„08,2H2G,  giving  vals.  of  entropy  at  298*16°  k.  of  24*2±0*3, 
34*9±0*4,  and  60*7  4  TO  g.-cal.  per  degree  per  g.-mol.  There 
appears  to  be  a  difference  in  entropy  between  a  sulphate  and  a 
sulphite  group  in  a  solid  of  g.-cal.  per  degree  per  g.-mol.  at 
298*16°  k.  ‘  W.  R.  A. 

Heat  capacity*  heats  of  transition  and  vaporisation,  vapour  pres¬ 
sure*  and  entropy  of  aaa»triehloroethane.  T.  R.  Rubin,  B.  H. 
Levedahl,  and  D,  M.  Yost  (J.  Amer ,  Chenu  Soc,,  1944,  66,  279— 
282). — C},  for  CMcCla  has  been  measured  at  14—300°  k.  At  224*20° 
there  is  a  transition  point  with  heat  of  transition  178G±2  g.-cal.  per 
g.-mol.  M.p.  ^*240*2 ±0*5°  K.f  heat  of  fusion  ~460±300  g.-cal. 
per  g.-mol.  Troni  268v  to  290G  k.  the  v.p.  equation  is  log  p  — 
—  ( 1729/2")  +  6*92013.  Heat  of  vaporisation  at  286*53°  k.  is 
7962±12  g.-cal.  per  g.-mol.  Entropy  vals.  are:  gas  at  286*63°  k., 
76*22±0*16,  and  at  298*16°  k.,  76*97 4-0*16;  liquid  at  298*16°  k., 
54*37^0*12  g.-cal.  per  degree  per  g.-mol.  From  spectroscopic  data, 
on  the  assumption  of  free  rotation,  S28r53  (1  atm.)  is  77*474-0*10 
g.-cal.  per  degree  per  g.-mol,  corresponding  with  a  barrier  of  27004; 
350  g.-cal  per  g.-mol.  W.  R.  A. 

Densities  of  liquids  and  their  temperature  changes.  G.  Antonoff 
{J.  Physical  Client 1944,  48,  80— 85). — The  thermal  history  of  a 
liquid  influences  its  d;  bringing  the  liquid  to  a  given  temp,  does  not 
necessarily  give  the  same  val.  of  d.  Accurate  d  data  for  Pr°OH, 
obtained  over  the  range  25—85°,  show  that  there  is  a  kink  in  the  d 
curve  at  ^00°,  and  that  the  d  of  freshly  purified  PruOH  is  <  d  of 


aged  specimens.  Intramol.  tautomerism,  intermol.  reaction,  and 
polymerisation  are  suggested  as  reasons  for  the  observed  effects. 

C.  R.  H. 

Densities  and  transition  points  of  normal  paraffin  hydrocarbons* 
W.  F.  Seyer,  R.  F.  Patterson,  and  j.  L.  Keays  (/.  Amer.  Chcm . 
Soc.,  1944,  66,  179— 182) .—Measurements  of  p  for  even-numbered 
paraffin  hydrocarbons  (C18  to  C34)  show  that,  for  each,  the  structure 
in  the  liquid  and  solid  states  is  identical.  The  C29  homologue  has  a 
solid  phase  much  less  dense  than  even-numbered  neighbours.  The 
transition  points  of  hydrocarbons  C24  to  C34  can  be  observed  with 
either  heating  or  cooling,  whilst  for  C18  to  C20  the  transition  point  is 
observed  only  on  cooling.  W.  R.  A. 

Vapour  pressure  of  beryllium  at  1170 — 1340°  K.  R.  Schuman 
and  A.  B.  Garrett  (J.  Amer.  Chcm,  Soc,,  1944,  66,  442—444).—' Vals, 
of  the  v.p,  of  Be  between  1  HO9  and  1340°  k.,  determined  by  the  Lang¬ 
muir  method,  are  given.  The  mean  val.  of  A f/J  is  122,000  ±2500  g.- 
cal,  per  g.-mol.  The  calc,  heat  of  vaporisation  at  1250°  k.  is  78,800 
g.-cal  per  g.-mol.  The  accommodation  cocff.  appears  to  be  1. 

W.  R.  A, 

Regularity  of  vapour  pressures  of  organic  substances  belonging  to 
homologous  series.  A.  Giacalone  {Gazzctta,  1942,  72,  370 — 377) . — » 
In  aliphatic  series,  the  ratio  (R)  of  the  v.p.,  at  const,  temp.,  of 
any  member  to  that  of  the  one  next  above  is  approx,  const,  (at  20°, 
^2*6 — 3*5),  and  differs  little  from  series  to  series;  it  decreases  with 
temp.  The  decrease  in  molar  free  energy,  calc,  from  J?,  for  each 
additional  CIi2  group  in  the  hydrocarbon  series  ~710  g.-cal  (cf. 
Parks  et  al.,  A.  1930,  877).  There  is  an  approx,  const,  difference  in 
the  temp,  at  which  two  successive  homologous  members  have  the 
same  v.p.  E.  W.  W. 

Vapour  pressure  and  heat  of  vaporisation  of  trichloroethylene. 
H.  J.  McDonald  (/.  Physical  Chcm.,  1944,  48,  47— 50).— Over  the 
range  18—86°  the  v.p.  of  C2HC13  is  represented  by  lo gp  —  30*482609 
—  2936-227/T  —  7*999975  log  T,  where  T  =  abs.  temp.  At  the  b.p. 
and  at  1  atm.  the  heat  of  vaporisation  is  7679 ±100  g.-cal  per  g.- 
mol.  Over  the  range  0 — 60°  C2HC13  has  dj  =  “0*0016180  +  T4980, 
and  over  the  range  17—27°  wj>  =  —0*00057650  ±  1*4890,  where 
0  =z  temp,  in  °c.  C.  R.  H. 

Thermal  expansivity  and  density  of  Indium,  P.  Hidncrt  and 
(Miss)  M.  G.  Blair  (/.  Res.  Nat.  Bur .  Stand,,  1943,  30,  427—433).— 
The  linear  thermal  expansion  of  high-purit}?*  cast  In  is  investigated 
at  20 — 100°  by  the  precision  micrometric  thermal  expansion  appar¬ 
atus  of  Soudcr  and  Hidncrt  (B.,  1926,  789)  and  at  —190°  to  0°  by 
the  fused-quartz  tube  thermal  expansion  apparatus  of  Hidncrt  and 
Sweeney  (B.,  1928,  930).  Within  the  range  —190°  to  100°,  the  linear 
expansion  of  In  is  expressed  by  the  equation  :  Lg  —  L0[l  ±  (28*930  + 
0*0134d2)  X  10“®].  where  LQ  and  Lg  are  the  lengths  of  the  metal  at 
0°  and  0°.  The  average  cocffs.  of  cubical  expansion  of  In  arc 
77  X  10" 6  (0 — 25°)  and  101  X  IQ™8  (25—50°).  These  are  not  three 
times  the  corresponding  coeffs.  of  linear  expansion  because  of  the 
anisotropy  of  In.  The  d  of  cast  In,  calc,  from  the  best  data  on  at. 
wt.  and  lattice  consts.,  is  7*40,  within  2%  of  the  observed  val 
of  7*2S1  for#2*0.  J.  F.  H. 

Supplementary  pustulates  and  the  gas  law.  R#W,  Pohl  ( Z .  Physik, 
1943,  121,  643—646)- — Examples  of  confusion  arising  from  neglect 
of  certain  assumptions  in  the  formulation  of  fundamental  laws  arc 
given,  L.  J.  J. 

Equation  of  state  for  saturated  fluids.  J.  E.  Haggenmacher  (/. 
Amer.  Chcm.  Soc.,  1944,  66,  313).— The  expression,  p  =  CTj{vg  ± 
vt  +  213),  where  C  =  R/M,  B  ==  (CTc/2Pc)  —  vc  (p  =  saturation 
pressure;  T  —  saturation  temp,  in  °k.  ;  v0,  vt  =  sp.  vols.  of  satur¬ 
ated  vapour  and  saturated  liquid;  M  =  mol  wt. ;  Tc,  Pe,  ve  — 
crit.  temp.,  pressure,  and  vol),  has  been  derived  from  a  more 
general,  three-const,  quadratic  equation  of  state  for  saturated 
fluids.  Of  the  59  substances  tested  with  this  expression,  only 
AcOH  shows  anomalous  behaviour,  which  may  be  explained  by 
association.  Agreement  with  observation  is  best  for  the  simple 
gases,  c.g.t  He,  H„,  Ke,  N,.  W.  R,  A. 

Relation  between  liquid  and  gaseous  states  o!  metals.  L.  Landau 
and  J.  Zeldovitsch  {Acta  Physicochim ,  U.R.S.S.,  1943,  18,  194 — 
1961 — The  existence  of  a  continuous  spectrum  of  electron  energy 
levels  is  necessary  but  not  sufficient  for  the  metallic  state ;  to  ensure 
conductivity  it  must  be  possible  for  charge  to  be  transferred  between 
the  fundamental  state  and  adjacent  excited  levels.  In  dielectrics 
there  is  a  finite  gap  at  all  temp,  between  such  levels,  continuous 
transition  to  metallic  conduction  being  impossible  except  at  ~104°  k. 
Three  cases  are  distinguished  for  metal-gas  transition :  (i)  a  single 
crit.  point  at  very  high  temp.,  (ii)  a  liquid-gas  crit.  point  at  a  temp. 
<g^  that  of  the  crit.  metal-dielectric  point  (e.g,,  Hg),  with  the  co¬ 
existence  of  two  metallic  and  one  dielectric  phases,  or  (iii)  one 
metallic  and  two  dielectric  (liquid  and  gaseous)  phases.  For  Hg 
there  are  predicted  a  non-conducting  liquid  phase  and  a  phase 
transition  above  the  normal  crit.  point  with  a  discontinuous  change 
of  electrical  conductivity,  sp.  vol,  and  other  properties. 

L.  J.  J- 

Determination  of  critical  temperature  from  b.p.  M.  C.  Chen  and 
XX  B.  Hu  {j.  Chinese  Chcm .  Sot.,  1943,  10,  212— 215).— The  expres- 
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sion  Tc  =  10 gives  good  agreement  with  observed  vals. 
of  Tc  for  a  large  no.  of  compounds.  J.  H.  Ba. 

Additive  function  of  mol.  wt.  and  critical  temperature.  D.  B. 
Hu  and  M.  C.  Chen  (/.  Chinese  Chem.  Soc.,  1943,  10.  208—211). — • 
The  expression  M  log10  Te  +  6*41  is  shown  to  be  additive  for 
a  large  no.  of  compounds  (cf.  Burnop,  A.,  1938,  I,  393). 

J.  H.  Ba. 

Viscosity  of  compressed  gases,  O.  Leipunski  (Acta  Physicochim. 
U.R.S.S 1943,  18,  172 — 182). — According  to  available  published 
data,  Enskog's  formula  describes  accurately  the  viscosity  of  pure 
gases  up  to  ^1000  atm.  for  N2,  H2,  C02  at  100°,  and  CO,  and  up  to 
300  atm,  for  H20  at  370°,  600  atm.  for  CH4  at  25°,  30  atm.  for 
NH3  at  80°,  and  150  atm.  for  02  at  50°.  The  formula  describes  the 
change  of  q  of  gas  mixtures  with  pressure  with  fair  accuracy  if  the 
const,  b  is  taken  as  the  mean  of  vals,  for  the  components. 

L,  J-  I- 

Hydrogen  bond,  J.  N.  Friend  (Chem.  and  Ind .,  1944,  179). — 
Investigation  of  q  of  a  no.  of  org.  compounds  from  room  temp,  to  the 
b.p.  agrees  with  the  view  that  there  is  a  close  connexion  between  q 
and  the  H  bond.  Replacement  of  OH  in  PhOH  by  OMe  markedly 
reduces  q  in  spite  of  the  increase  of  mol.  wt.  Replacement  of  Me 
by  heavier  alkyl  groups  causes  increase  of  q.  Similarly  the  q  of 
NH2Ph  is  progressively  reduced  by  successive  replacement  of  the 
PI  of  NH2  by  Me,  but  the  q  of  NPhMe*  is  increased  by  substituting 
Me  by  heavier  alkyl  groups.  Extrapolation  indicates  that  the  q  of 
NPhBua2  will  probably  be  approx,  the  same  as  that  of  NILPh. 

A.  J.  M. 

Viscosities  of  di-  and  tri-methylamine  at  15°,  25°?  and  35°,  E. 
Swift,  jun..  and  D,  L,  Wolfe  {J.  Amer.  Chem.  Soc.,  1944,  66,  498— 
499).— Experimentally  determined  vals.  of  q  at  15°,  25°,  and  35° 
(reliable  to  only  1%)  are  :  for  NHMe,  2-07,  1*86,  and  1*67,  and  for 
NMe3  1*94,  1*77,  and  1*61  m-poise.  W.  R.  A. 

Kinetic  theory  of  thermo-diffusion  in  liquids,  K.  Wirtz  and 
J.  W.  Hi  by  (. Physikal .  Z„  1943,  44,  369— 382).— Thermal  diffusion 
in  liquids  is  considered,  using  a  quasi-cryst.  model  for  the 
place-exchange  process.  Isothermal  migrational  processes  (diffusion 
and  ionic  mobility)  are  discussed  on  the  basis  of  the  model.  The 
activation  energy  for  place  exchange  is  divided  arbitrarily  into  two 
parts,  one  the  energy  necessary  to  bring  the  particle  into  the  position 
of  rest  before  the  change,  and  the  other  the  energy  the  particle  has 
in  the  new  position  of  rest;  the  latter- depends  on  the  size  of  the  par¬ 
ticle.  These  two  portions  of  the  energy  influence  the  Soret  effect  in 
opposite  directions.  The  movement  of  a  stream  of  particles  in  a 
temp,  gradient  is  considered  on  this  basis,  and  an  expression  for  the 
Soret  coeffs.  is  obtained.  The  work  is  extended  to  dil.  solutions  of 
electrolytes,  giving  diffusion  potentials.  The  laws  obtained  agree 
with  those  deduced  by  Wagner  on  thermodynamic  grounds.  The 
anomalous  behaviour  of  the  Soret  effect  in  alkalis  is  related  to  ano¬ 
malies  of  mobility.  The  theory  explains  why  the  heavier  mols.  of  a 
liquid  mixture  migrate  towards  the  warm  wall  in  thermo-diffusion. 
The  isotope  effect  of  the  Soret  coeffs.  is  discussed,  and  it  is  shown 
that  it  is  the  size  of  the  isotope  mol.  which  is  responsible  for  separ¬ 
ation.  A.  J.  M. 

Thermodynamics  of  thermal  diffusion,,  J.  Meixner  (Ann.  Physik , 
1941,  [v],  39,  333 — 356). — Irreversible  processes,  e.g.,  diffusion,  can 
be  approached  by  **  thermodynamic-phenomenological  ”  methods, 
taking  into  account  (i)  material,  energy,  and  impulse  conservation 
principles  and  a  spatial  distribution  of  entropy  sources,  but  no 
entropy  sinks,  (ii)  experimental  laws  relating  rates  of  irreversible 
processes  with  the  appropriate  potential  factors,  and  the  Onsager 
reciprocity  law.  These  methods  are  applied  to  thermal  conduction 
in  anisotropic  crystals,  thermo-diffusion  with  convection  in  a 
binary  ideal  gas  mixture,  and  thermo-diffusion  in  paramagnetic 
gases.  The  theory  is  in  harmony  with  Eastman  and  Wagner's 
transfer-heat  concept.  L.  J.  J. 

V.— SOLUTIONS,  DISPERSIONS,  AND  MIXTURES. 

Demonstration  experiment  on  emanation  diffusion,  A.  Krebs 
(Ann.  Physik ,  1941,  [v],  39,  330— 332).— The  diffusion  of  radio¬ 
active  emanation  through  different  gases  is  followed  by  observations 
of  the  progress  and  intensity  of  fluorescence  on  a  phosphor  film 
supported  on  a  glass  strip  or  tube  in  a  glass  tube  to  one  end  of  which 
the  emanation  is  admitted.  L.  J,  j. 

Diffusion  of  inert  gases  through  metals*  W.  Lumpe  and  R. 
Seeliger  (Z.  Physik ,  1943,  121,  546 — 559). — Inert  gas  occluded  in 
metals  becomes  appreciably  mobile  at  ^100°  and  its  mobility 
increases  markedly  with  temp.  L,  J.  J. 

Diffusion  thermo-effect.  L.  Waldmann  (Z.  Physik,  1943,  121, 
501 — 522).— The  kinetics  of  thermo-diffusion  are  derived  from  the 
Boltzmann  equation.  ‘  The  material  and  thermal  flux*  of  diffusion 
are  proportional  to  the  same  coeff.,  the  **  thermodiffusion  factor  ” 
(a).  Temp,  distribution  in  diffusion  chambers  with  adiabatic  walls 
is  calc.  Diffusion  of  N*  into  H2  can  give  temp,  differences  up  to  7°, 
and  diffusion  of  22Ne  into  20Ne  can  give  0*8°.  The  coeff,  a  can  be 


calc,  from  the  observed  temp.-time  integral.  An  application  of  the 
effect  to  gas  analysis  is  suggested.  L.  J.  J. 

Thermodynamics  of  thermal  diffusion. — See  A.,  1944,  I,  149. 

Determination  of  mol.  wt.  of  organic  substances  by  dialysis. 
(a)  H.  Brintzinger.  (b)  H.  Spandau  (Ber.,  1941,74,  [2?],  1025 — 1028, 
1028— 1030).— (a)  The  method  of  Spandau  and  Gross  (A,,  1943,  I, 
304.)  is  invalid  because  of  variation  of  K  for  different  org.  substances, 
even  for  isomerides ;  mol.  shape  is  an  over-riding  factor.  A  diffi¬ 
culty  of  technique  is  noted. 

(b)  K  vals,  are  const.  (23  examples)  if  wide-pored  membranes  are 
used.  The  difficulty  of  technique  is  overcome.  R.  S.  C. 

Mixture  law  for  viscosity.  F.  Kottler  (/.  Physical  Chem.,  1944, 
48,  7 6 — 80) . — Derivations  are  given  for  the  fluidity  equations  for 
ideal  and  non-ideal  mixtures  previously  reported  (cf.  A.,  1943,  I, 
224).  The  conditions  which  must  be  fulfilled  in  obtaining  the  data 
so  as  to  test  the  equations  are  laid  down.  The  use  of  mol.  fractions 
and  not  wt.  or  vol.  fractions  is  imperative.  C.  R.  H. 

Pyrazine- water  azeotrope,  H.  F.  Pfann  (/.  Amer.  Chem .  Soc., 
1944,  66,  155).— Pyrazine  and  HaO  form  a  min. -boiling  60  :  40 
azeotrope,  b.p.  95-5°.  R.  S.  C. 

Influence  of  electrolytes  on  the  rotatory  power  of  rf-tartaric  acid* 

L.  Yang  and  P.  F.  Hu  (J.  Chinese  Chem.  Soc.,  1943,  10,  184—189}.— 
HC1  causes  an  initial  sharp  fall  in  the  rotation  followed  by  a  gradual 
decrease  at  higher  concns.  Addition  of  NaOH  shows  a  max.  and 
NaCl  is  similar  to  HC1  at  the  higher  concns.  The  observations  arc 
accounted  for  in  terms  of  the  effect  of  the  additions  on  the  ionisation 
of  tartaric  acid  and  an  electrolyte  effect.  j,  II.  Ba. 

Entropy  change  during  alloy  formation.— See  A.,  1944,  I,  155. 

Diffusion  of  copper*  magnesium*  manganese*  and  silicon  in  alumin» 

iu in.  H.  Buckle  (Z.  Eleklrochem.,  1943,  49,  238 — 242). — The  diffu¬ 
sion  consts.  (D)  of  Cu,  Mg,  Mn,  and  Si  in  A1  have  been  determined 
at  400—600°.  In  each  case  D  decreases  with  increasing  concn.  of 
alloying  element.  The  energies  of  dissolution  are  evaluated. 

J.  W.  S. 

Solubility  in  aluminium  of  Mg2Si,  Mg2Ge,  Mg2Sn,  and  Mg«Pb.  H. 
Westlinning  and  W.  Klemm  (Z.  Eleklrochem.,  1943,  49,  198 — 200). — 
At  500°  the  solubilities  in  Ai  of  Mg2Si,  Mg2Ge,  Mgs5n,  and  Mg2Pb, 
as  determined  by  X-ray  and  microscopical  examination  of  quenched 
samples,  arc  —0*4,  0-2,  1*8,  and  0*2  mol.-%,  respectively.  These 
vals.  show  a  decrease  with  increasing  polar isability  of  the  anion. 
The  solubilities  of  Mg2Sn  and  Mg2Ge  decrease  with  decreasing  temp, 
much  more  rapidly  than  that  of  MgaSi.  J.  W.  S. 

Surface  treatment  of  metallic  surfaces  by  diffusion*  II.  Vosskuhler 
(Z.  Eleklrochem.,  1943,  49,  204— 208).— Heating  of  A  I— Li  alloy 
(6*69%  Li)  in  air  or  in  a  N a2CrsO 7-KaCr20 7  bath  at  590°,  Mg-Ca 
alloy  {1*98%  Ca)  in  air  at  500°,  or  Al-Mg  alloy  (<--8*5%  Mg)  in  a 
NaN03-KN03  bath  at  —400°  decreases  the  surface  concn.  of  Li,  Ca, 
and  Mg,  respectively.  In  each  case  a  homogeneous  layer  is  formed 
over  the  heterogeneous  material  and  the  metal  becomes  less  corro¬ 
dible.  j.  W.  S. 

Solubility  of  MgZn2  in  aluminium,  G.  Siebel  (Z.  Eleklrochem., 
1943,  49,  218 — 220). — X-Ray  and  microscopic  investigations  indicate 
that  the  solubility  of  MgZn2  in  Al  increases  from  1*4  wt.-%  at  150° 
to  ~17  wt.  - %  at  475°.  The  results  are  in  accord  with  previous  data 
for  temp.  >325°  but  arc  <  previous  vals.  for  higher  temp, 

J.  W.  S. 

Magnetic  investigation  of  a  nickel-carbon  alloy,  W.  Gerlach  and 
J.  von  Rennenkampff  (Z.  Eleklrochem.,  1943,  49,  200 — 203). — The 
anomalous  temp. -variation  of  the  magnetisation  of  Ni  saturated 
with  C  by  fusion  in  a  C  crucible  is  explained  by  assuming  that  the 
cooled  sample  is  a  mixture  of  alloys  of  varying  C  content  in  which 
that  with  Curie  point  ^50°  predominates.  Reheating  causes  pptn. 
of  C  and  hardening  of  the  metal.  J.  W.  S. 

Structures  of  metalloid  alloys  and  ferromagnetism.  H.  Nowotny 
(Z.  Eleklrochem.,  1943,  49,  254— 266).— The  binary  systems  of  Cr, 
Mn,  Fe,  Co,  and  Ni  with  N,  P,  As,  5b,  and  Bi  are  closely  analogous  in 
that  several  compounds  of  the  types  MX,  M2X,  M3X,  and  M4X  arc 
formed.  These  are  regarded  as  interstitial  compounds.  Such 
compounds  of  Cr  and  Mn  are  often  ferromagnetic,  this  behaviour 
being  discussed  theoretically.  j.  W.  S. 

Magnetic  properties  [of  dilute  amalgams],— See  A.,  1944,  I,  147* 

Line  co-ordinate  representation  of  solubility  curves.  F.  E.  E. 

Germann  and  R.  P.  Germann  (Ind.  Eng.  Chem.,  1944,  36,  93—96).— 
On  the  basis  of  Mortimer's  solubility  equation,  —log  X  =  0  05223 a/T 
-{-  6,  where  X  =  mol.  fraction  of  solute  in  solution  at  temp.  T  and  a 
and  b  are  consts.,  a  chart,  which  enables  the  solubility  of  a  solute  in 
a  given  solvent  over  a  range  of  T  to  be  obtained,  has  been  constructed. 
The  chart  is  applicable  to  17  org.  solutes  with  several  org.  solvents 
for  each  solute,  131  two-component  systems  being  represented. 

C.  R.  H. 

Thermochemistry  of  chlorine  monoxide  [solubility  in  water].— See 

A.,  1944,  I,  155. 

Solubility  of  sodium  iodide  in  aqueous  sodium  hydroxide  at  20°. 
R.  Pomeroy  and  H.  D.  Kirschman  (/.  Amer.  Chem .  Soc.,  1944,  66, 
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178 — 179). — The  solubility  and  p  of  Nal  in  aq.  NaOH  (0 — 15*21n.) 
have  been  determined.  A  discontinuity,  representing  the  transition 
NaI,2H20  Nal,  has  been  found  with  a  solution  8*20n.  in  NaOH 
and  6*92n.  in  Nal.  W.  R.  A. 

Acetone-,  ethyl  alcohol-,  dioxan-,  and  glycerol-water-lead  chloride 
systems. — See  A.,  1944,  I,  154. 

Decrease  of  free  surface  energy  as  a  basis  for  the  development  of 
equations  lor  adsorption  isotherms,  and  the  existence  of  two  con¬ 
densed  phases  in  films  on  solids.  W.  D.  Harkins  and  G.  jura  {/. 
Chem.  Physics ,  1944,  13,  1 12—1 13). — The  adsorption  of  vapours 
on  solid  surfaces  is  part  of  the  general  behaviour  of  insol.  adsorbed 
films  on  liquids  and  solids.  The  free  energy  of  the  surface  is  the 
fundamental  basis  for  the  treatment  of  this  subject.  Equations 
giving  the  pressure— area  relations  of  insol.  oil  films  on  H20  should 
and  do  apply  to  adsorbed  films  on  solids  or  on  other  liquids.  Two 
such  equations  (linear)  are  formulated.  When  applied  to  films  on 
solids  the  plot  exhibits  two  straight  lines,  thereby  indicating  the 
existence  in  the  film  of  two  condensed  phases  with  a  second-order 
transition.  Examples  of  this  are  films  of  PrOH  on  BaS04  or  anatase 
and  films  of  N2  on  certain  catalysts  used  in  the  petroleum  industry 
and  on  certain  charcoals.  C.  R.  H. 

Condensation  and  supersaturation  of  adsorbed  phases,  H.  M. 

Cassel  {/..  Chem.  Physics,  1944,  12,  115— 1 16).— The  validity  of 
Langmuir's  adsorption  isotherm  is  discussed  in  view  of  the  interaction 
of  neighbouring  adatoms  not  having  been  taken  into  account. 
Starting  with  the  Emmett-Brunauer— Teller  adsorption  isotherm  and 
eliminating  surface  density,  it  can  be  shown  that  the  surface  tension 
of  adsorbed,  built-up  film  (presumably  liquid)  is  negative.  This 
conclusion  is  due  to  disregarding  lateral  cohesion  in  the  design  of  the 
film  model.  If  mutual  attraction  of  adatoms  is  taken  into  account, 
cluster  formations  and  phase  transitions  leading  to  metastable 
mono-  or  multi-layers  are  to  be  expected.  Existence  of  the  latter  is 
possibly  indicated  in  the  observed  hysteresis  in  capillary  condens¬ 
ation.  ‘  C.  R.  H, 

Van  der  Waals  adsorption  of  H2,  D2s  CHJt  and  Ne  on  nickel 
plates.  A.  van  Ittcrbcek  and  J.  Borghs  (. Z .  physikal.  Chem.,  1941, 
B,  50,  128— 142).— The  van  der  Waals  adsorption  has  been  measured 
for  Hz,  D„,  CH4,  and  N2  at  the  temp,  of  liquid  N2,  and  for  Ne,  H2„ 
and  Da  at  the  temp,  of  liquid  H„,  on  Ni  platelets  of  known  macro¬ 
scopic  surface  area.  The  results  for  N2,  Ne,  and  CH4  agree  with  the 
Polanyi  potential  theory,  and  satisfy  the  equations  qA(v)jqB(v)  = 
{aAjaB)K  Q  —  q  +  q$  [^a(u)  =  the  adsorption  potential  function  of 
gas  A,  at  adsorption  vol.  v,  a  —  van  der  Waals  const.,  0  —  experi¬ 
mental  AH  of  adsorption,  q  =  the  Polanyi  potential  energy,  and 
qt  —  A H  of  vaporisation}.  H2  and  Ds  at  the  temp,  of  liquid  H3 
possess  a  potential  function  which  differs  from  the  Polanyi  function, 
is  dependent  on  T,  and  is  such  that  the  potential  of  H2  >  Da, 
7d*W/?h,(0)^1,  as  for  H20  and  D^O  on  glass  plates  at  room  temp., 
and  for  Ha  and  D2  on  charcoal  at  liquid  H2  temp.  The  microscopic 
surface  area  of  the  Ni  plates,  calc,  from  the  vals.  of  the  const.  vm  of 
the  multilayer  theory  of  Brunaucr,  Emmett,  and  Teller  (A.,  1938,  I, 
190),  was  times  the  macroscopic  surface  area.  W.  R,  A. 

Adsorption  of  gases  on  smooth  surfaces  of  steel.  M.  H.  Arm- 
bruster  and  J.  B.  Austin  {J.  Amer .  Chem.  Soc .,  1944,  66,  169 — 171). — 
The  adsorption  of  A,  Ne,  H2,  Na,  CO,  and  C02  on  three  samples  of 
cold-rolled  steel  has  been  determined  at  20°,  —78°,  —183°,  and  —  195° 
and  at  pressures  up  to  0T2  cm.  The  measurements  were  made  first 
on  the  grease-free,  outgassed  surface,  and  then  on  the  same  surface 
after  reduction  in  H2.  Numerous  preliminary  adsorptions  and 
desorptions  were  necessary  before  the  results  were  reproducible. 
H,  and  Ne  are  not  measurably  adsorbed  on  either  surface  under  these 
conditions,  A  monolayer  of  physically  adsorbed  N2,  A,  or  CO  is 
formed  on  the  unreduced  surface  at  —183°,  but  ~15%  of  each  gas 
cannot  be  desorbed  by  reducing  the  pressure.  On  the  reduced  sur¬ 
face,  Na  and  A  form  physically  adsorbed  monolayers,  which  can  be 
completely  removed  by  reducing  the  pressure ;  sorption  of  a  similar 
monolayer  of  CO  is  partly  chemisorption.  C02  is  measurably 
adsorbed  on  both  surfaces  at  —78°.  The  isotherms,  although 
similar  to  the  saturation  type,  probably  represent  the  low-pressure 
sections  of  sigmoid  isotherms.  AH  of  adsorption,  calc,  by  the  equation 
of  Rrunauer  et  ah  (A.,  1938,  I,  190),  is  ~3  kg. -cal.  per  mol.  for  all 
physical  adsorption,  and  depends  more  on  the  nature  of  the  surface 
than  on  the  chemical  nature  of  the  adsorbate,  v  =  vt{ap/{l  -f- 
&p)  }1/s  (v  =  vol.  adsorbed  at  pressure  p,  v4  sa  vol.  adsorbed  at  satur¬ 
ation,  a,  n  are  consts.),  a  combination  of  the  Freundlich  (low- 
pressure)  and  Langmuir  (higher-pressures)  equations,  represents  the 
isotherms  over  the  complete  range  of  pressures,  n,  which  decreases 
with  T,  is  a  measure  of  the  deviation  of  the  adsorbed  film  from  an 
Meal  two-dimensional  gas.  When  some  of  the  gas  is  strongly 
adsorbed,  the  force/area  curves  exhibit  phase  transformations 
similar  to  those  of  monolayers  on  H20.  The  sp.  surface  of  the 
samples  was  4  times  the  geometrical  surface.  W.  R.  A. 

Effect  of  neutral  salts  on  the  adsorption  of  alkalis  by  silica. 

Y.  Fu  (/.  Chinese  Chon.  Soc.,  1943,  10,  103 — 112), — Neutral  salts 
cause  increase  in  the  adsorption  of  NaOH  and  KOH  by  SiOa  as 
measured  by  titration  with  acid,  but  the  adsorption  of  the  cation  is 


decreased.  The  adsorption  from  the  mixtures  follows  the  Freund¬ 
lich  law.  An  explanation  based  on  hydrolytic  adsorption  of  the 
neutral  salts  is  proposed  and  applied  to  other  cases.  J.  H.  Ba. 

Antonoff’s  so-called  rule.  H.  L.  Guppies  (/.  Physical  Chem., 
1944,  48,  75 — -76). — It  is  impossible  to  predict  from  the  consider¬ 
ations  advanced  by  Yoffe  and  Heymann  (cf.  A.,  1943,  I,  276) 
whether  the  work  of  adhesion  for  org.  Iiquid-H20  is  >  or  <  the  work 
of  cohesion  of  org,  liquid  saturated  with  H20,  or  whether,  therefore, 
the  equilibrium  spreading  coefL  is  zero  (as  required  by  An  to  noil), 
negative,  or  positive,  C.  R.  H. 

Equations  for  the  pressure-area  relations  (isotherms)  of  liquid- 
expanded  and  intermediate  monolayers  on  water.  G.  jura  and 
W.  D.  Harkins  (/.  Chem.  Physics ,  1944,  12,  1 13— 114).—' The  linear 
equations  referred  to  earlier  (cf.  A.,  1944,  I,  151)  arc  not  applicable 
to  liquid-expanded  or  to  liquid  intermediate  phases  on  an  aq. 
subphasc,  Empirical  logarithmic  equations  arc  proposed  for  such 
cases.  C.  R.  H. 

Existence  of  expanded  and  intermediate  phases  in  films  on  solids, 
G.  Jura  and  W.  D.  Harkins  (J.  Chem.  Physics ,  1944,  12,  114). — The 
logarithmic  equations  developed  for  insol.  monolayers  on  II20  in  the 
liquid-expanded  and  intermediate  phases  (cf.  preceding  abstract) 
are  valid  for  adsorbed  C4H10  on  porous  catalysts  at  0°,  C,  R.  H. 

Permeability  of  built-up  fatty  acid  films  towards  molecules  and 
ions.  D.  Bcischcr  and  G.  Oechsel  (Z.  Elektrochem.,  1943,  49,  310 — 
315). — Stearic  acid-Ba  stearate  and  arachidic  acid-Ga  arachidate 
multilayers  on  Gu,  built  up  by  the  method  of  Blodgett  (A.,  1935, 
931),  hinder  but  do  not  stop  completely  the  tarnish  of  the  metal  in 
H2S,  Similar  films  on  Ag  cause  a  more  rapid  and  more  intense 
attack  on  the  metal  in  I  vapour,  max.  attack  being  observed  when 
the  layer  is  3  mols.  thick.  This  is  attributed  to  the  high  solubility 
of  I  in  the  film.  Coating  of  Cd  with  a  single  film  greatly  reduces 
attack  in  aq.  CuS04  whilst  a  film  5  layers  thick  prevents  attack 
completely,  showing  it  to  be  impermeable  to  Gu"'  ions.  On  using  a 
Gu  sheet  partly  covered  by  a  single  film  as  cathode  in  aq.  CuS04 
no  Cu  deposits  on  the  area  covered  by  the  film,  whilst  if  the  whole 
surface  is  covered  by  a  film  deposition  occurs  only  where  the  film 
breaks  down  on  the  irregularities  of  the  surface.  "  Skeleton  "  films 
produced  by  dissolving  the  arachidic  acid  from  the  films  are  much 
more  permeable.  The  built-up  films  are  not  very  strong  mechanically 
and  are  easily  damaged  by  rubbing,  J.  W.  S. 

Modified  diffusion  in  membranes*  R.  E.  Liesegang  (Ann.  Physik, 
1941,  [v],  39,  326 — 329), — The  rate  of  diffusion  of  methylene-blue 
solution  through  a  paper  membrane  floating  on  its  surface  is  modified 
by  air  currents  incident  on  its  surface,  by  access  of  moisture  through 
its  cut  edges,  and  by  damage  to  the  membrane  surface,  L.  J.  J. 

Atomic  arrangement  in  aluminium  hydroxide  gel.  S.  Geiling  and 
R.  Glocker  (Z.  Elektrochem 1943,  49,  269 — 273).— Using  mono¬ 
chromatic  Cu  Af-radiation  interference  rings  have  been  obtained  with 
a-  and  /3-hyd  rated  A1,03  gels,  but  Fourier  analysis  indicates  that  the 
a-gel  has  no  space-lattice  structure.  j.  W.  S. 

Silicic  acid  gels,  XV.  Effect  o!  temperature  on  the  time  of 
setting  of  alkaline  gel  mixtures.  C.  B,  Hurd,  R.  C.  Pomatti,  j.  H. 
Spittle,  and  F.  J.  Alois.  XVL  Effect  of  radiant  energy  on  time  of 
set,  C.  B,  Hurd  and  W.  U.  Day  (J.  Amer.  Chem.  Soc.,  1944,  66, 
388—390,  391— 392).— XV.  The  time  of  setting  of  silicic  acid  gels, 
prepared  from  Na  silicate  and  AcOH,  has  been  determined  at  0°, 
26*1°,  and  38*5°  and  at  pH  6*8 — 10*73.  At  pH  >10-5  rise  in  temp, 
increases  time  of  set,  but  at  pH  <10  the  effect  is  reversed.  Owing 
to  curvature  in  the  plot  of  log  (time  of  set)  against  T,  A E  of  activation 
could  not  be  calc.  The  temp. /time  of  set  relation  at  pH  >10  is 
ascribed  to  a  temp. -acceleration  of  dissolution  of  the  gel  being  > 
acceleration  of  its  formation.  At  pH  >11,  acceleration  of  dissolu¬ 
tion  is  predominant,  and  gels  do  not  form.  pH  increases  during 
setting  of  gels  at  pH  >10,  possibly  because  of  a  decrease  in  ionisation 
with  increase  in  the  complexity  of  the  polysilicic  acid.  No  thermally 
reversible  gels  were  found.  Alkaline  gels  are  softer  and  less  elastic 
than  acid  gels,  as  condensation  and  cross-linking  are  probably  not  so 
extensive. 

XVI.  The  effect  of  radiation  on  the  time  of  set  of  Na  silicate- 
AcOH  gels  has  been  investigated.  Illumination  by  an  incandescent 
lamp,  a  capillary  Hg  arc,  and  an  Fe  spark  produced  no  observable 
effects.  Determination  of  the  absorption  of  radiation  at  4000 — 
7000  a.  by  the  sol  before  setting  indicates  an  absorption  increasing 
with  age,  the  greater  increase  taking  place  at  the  lower  A. 

W.  R.  A. 

Thermodynamics  of  heterogeneous  polymer  solutions.  P.  j.  Flory 
(J.  Chem .  Physics ,  1944,  12,  1 14—1 15) . — Thermodynamic  equations 
for  polymer  solutions,  where  the  polymers  are  composed  of  numerous 
species  differing  in  mob  size,  have  been  deduced.  Their  applic¬ 
ability  to  solubility  and  fractional  pptn.  and  dissolution  is  fore¬ 
cast.  C.  R.  H. 

Study  of  the  flexibility  of  macro-molecules  with  ultrasonic  waves. 

G.  Schmid  and  E.  Beuttenpiuller  (Z.  Elektrochem.,  1943,  49,  325 — 
334).— Solutions  of  polystyrene  (I)  (mean  mol.  wt.  150,000—200,000) 
in  various  binary  mixtures  of  PhMe,  CC14,  COMelf  cyclohexane,  and 
MeOH  of  differing  d  have  been  treated  with  ultrasonic  waves  for 
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various  times  and  the  moL  wt.  of  the  solute  has  been  determined 
viscometrically.  The  relative  d  of  solvent  and  solute  has  no  essen¬ 
tial  effect  on  the  depolymerisation,  and  especially  when  they  have 
equal  d  the  solvent  does  not  decrease  the  degree  of  depolymerisation. 
It  is  inferred  that  the  depolymerisation  is  due  to  a  difference  in  the 
ease  of  deformation  of  (I)  and  solvent  mols.,  the  gel  framework  being 
very  rigid  at  least  during  the  period  of  one  ultrasonic  wave  and  being 
capable  of  an  independent  conduction  of  the  vibration  over  a  con¬ 
siderable  distance.  J.  W.  S. 

Sedimentation  and  diffusion  measurements  on  cellulose  and  cellul¬ 
ose  derivatives.  N.  Gral£n  ( Thesis ,  Uppsala,  1944,  115  pp.). — The 
principles  of  sedimentation  using  the  ultracentrifuge  are  described, 
and  an  empirical  relation  between  rate  of  sedimentation  and  concn. 
is  given.  Taking  this  into  account  the  shape  of  the  sedimentation 
curve  for  poly  disperse  systems  is  analysed  mathematically.  The 
width  of  the  curve  is  regarded  as  a  measure  of  the  polydispersity. 
Sedimentation  experiments  are  performed  on  cellulose  (I)  in  cupr- 
ammonium  ‘solution,  cellulose  nitrate  (II)  in  COMc2,  Na  cellulose 
xanthate  (III)  in  aq.  alkali,  and  Na  cellulose  glycollate  (IV)  in  11*0. 
Apparatus  and  precautions  for  preparing  and  transferring  cupr- 
ammonium  solutions  in  a  N2  atm.  are  described.  Data  are  given 
for  native  fibre  celluloses  (unbleached  and  bleached)  and  for  several 
wood  celluloses.  The  effects  of  different  chemical  treatments  in 
reducing  the  sedimentation  consts.  are  evident;  in  general  a  reduc¬ 
tion  in  sedimentation  const,  is  accompanied  by  an  increase  in 
polydispersity.  (II)  of  N  content  ~I3-8%  are  prepared  by  nitration 
of  several  (I)  in  HN03-H3P04~P205  mixtures.  The  sedimentation 
curves  are  similar  in  shape  to  those  of  (I).  Only  a  few  measure¬ 
ments  on  (in)  and  (IV)  are  recorded.  Apparatus  for  diffusion 
measurements,  based  on  change  of  «,  is  described,  and  measurements 
are  made  on  the  same  materials  as  above.  The  skewness  of  diffusion 
curves  arises  from  the  dependence  of  the  diffusion  const,  on  concn. 
Diffusion  of  a  polydisperse  substance  is  treated  mathematically, 
and  a  method  for  determining  the  polydispersity  suggested.  For 
(I)  the  diffusion  process  reaches  its  true  velocity  only  after  the  lapse 
of  some  time.  The  derivatives  of  (I)  behave  normally.  A  formula 
is  derived  for  determining  mol.  wts,  from  sedimentation  equilibrium 
(equilibrium  between  sedimentation  and  diffusion).  Equilibrium  is 
reached  in  a  reasonable  time  only  for  (I)  of  fairly  low  mol.  wt.  The 
partial  sp.  vol.  of  (I)  was  found  to  be  0s 684.  Mol.  wts.  of  (I)  and  its 
derivatives  determined  by  sedimentation  and  diffusion  are  reviewed, 
and  shown  to  differ  from  those  obtained  from  17  measurements,  using 
Staudingeris  relation.  The  relation  between  intrinsic  17  and  mol.  wt. 
is  not  linear.  Comparison  of  mol.  wts.  of  (I)  and  (II)  shows  that  some 
depolymerisation  takes  place  in  nitration  (~3  bonds  per  10,000 
ruptured).  (Ill)  and  (IV)  have  relatively  low  mol.  wts.  Approx, 
data  for  the  shape  of  mols.  are  given  ;  (I)  mols.  are  less  fully  extended 
than  (II)  mols.  The  polydispersity  of  each  substance  tends  to 
increase  with  decreasing  mol.  wt.,  but  (II)  has  rather  lower  poly¬ 
dispersity  than  corresponding  (I),  indicating  that  the  larger  mols.  are 
preferentially  degraded  during  nitration.  Results  from  sediment¬ 
ation  and  diffusion  are  not  usually  in  good  agreement,  but  the 
experimental  errors  and  approximations  involved  are  considerable, 
Full  references  are  given.  R.  H.  F. 

Interpretation  of  the  cellulose- water  adsorption  isotherm  and  data 
concerning  the  effect  of  swelling  and  drying  on  the  colloidal  surface 
Of  cellulose.  A.  G,  Assaf,  R.  H.  Haas,  and  C.  B.  Purves  (/.  Amer. 
Ghent,  Sac,,  1944,  66,  66—73). — Three  highly  swollen  celluloses 
were  subjected  to  TIOEt  and  then  Mel  and  finally  analysed  for  OMe. 
The  results,  extrapolated  to  solvents  having  mol.  vol.  18  and  35, 
give  %  theoretically  accessible  to  H20  vapour  and  Na,  respectively. 
HgO-adsorption  at  20°  and  26°  is  determined ;  the  final  change  in 
direction  of  the  isotherm  (at  R.H.  —50%)  occurs  at  —1  H2Q  per 
accessible  OH  in  the  cellulose,  which  is  interpreted  as  being  equiv. 
to  a  uni  mol.  layer  of  H2G  over  the  accessible  surface ;  the  first  change 
in  direction  of  the  isotherm  (at  R.H.  -10%)  corresponds  to  adsorp¬ 
tion  of  1  HaO  per  primary  OH.  The  flatter  portion  of  the  isotherm 
corresponds  to  adsorption  by  sec.  OH  and  cannot  occur  at  >80°. 
98%  of  the  surface  of  moist,  swollen  cellulose  is  destroyed  by  drying, 
but  >25%  is  lost  by  solvent-exchange.  Adsorption  of  6—9%  of 
H20  increases  the  colloidal  surface  of  highly  swollen  cellulose  by 
—20%  but  that  of  unswollen  samples  30-fold.  R.  S.  G. 
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Determination  of  order  of  reaction.  Dissociation  constant  of 
hypochlorous  acid.  J.  M.  Gonzdlez  Barredo  {Anal  Fis .  Quim., 
1940,  36,  328— 331). —Experimental  errors  are  greatly  magnified  in 
the  calculation  of  dissociation  consts.  as  shown  by  the  wide  variation 
of  the  vals.  for  the  decomp,  of  HOCL  The  order  of  this  reaction 
cannot  be  determined  by  the  author’s  method  (cf.  A.,  1936,  1074). 

„  ,  F.  R,  G. 

Potentiometric  measurements  of  hydrogen»ion  concentration  in 
solutions  of  low  dielectric  constant.  A.  Gemant  {J.  Chem.  Physics, 
1944,  12,  79—  88).— R.m.f.  (glass  electrode)  and  conductivity 


measurements  have  been  made  on  dioxan  solutions  of  p-C6H4Me*S03H 
(I),  CClyCOgH,  and  HC1  and  on  xylene  solutions  of  (I)  and  picric 
acid.  The  acids  behave  essentially  as  weak  electrolytes,  deviations 
from  the  mass  law  being  explainable  on  the  basis  of  varying  dielectric 
const,  with  varying  acid  concn.  H  transference  nos.  and  the  ionic 
radii  of  the  acids  in  the  solvents  have  been  calc,  from  the  data. 
The  use  of  a  cell  consisting  of  two  half-cells  in  which  the  solutions 
have  slightly  different  dielectric  const,  is  described.  C.  R.  H. 

Solution  theory  and  pH  measurements.  P.  G.  Nutting  {J,  Franklin 
Inst,,  1943,  236,  673— 680).— A  general  theory  of  electrolytic  solu¬ 
tions  is  outlined.  Exact  buffer  equations  indicate  that  when  very 
dil.  alkali  is  titrated  with  very  dil.  acid  the  pH  at  first  increases  and 
then  decreases ;  the  converse  happens  in  titrating  very  dil.  acid  with 
alkali.  It  is  shown  that  a  linear  relation  between  pH  and  log  concn. 
is  consistent  with  exact  solution  theory.  An  extension  of  the  theory 
to  conditions  where  ion  adsorption  may  take  place  is  discussed  with 
special  reference  to  the  operation  of  the  glass  electrode  where  the 
presence  of  different  anions,  each  with  its  own  adsorption  coeff., 
none  of  which  is  able  to  overpower  the  others,  may  result  in  multiple 
pH  readings  or  buffer  points.  C.  R.  H. 

Thermodynamic  study  of  lead  chloride  in  dioxan-water  by  means 
of  electromotive  force  and  solubility  data  at  25°.  The  acetone  ethyl 
alcohol-  dioxan--*  glycerol- water-lead  chloride  systems.  M.  V. 
Noble  and  A.  B.  Garrett  (J.  Amer .  Chem.  Soc 1944,  66,  231 — 235). — 
The  e.m.f.  of  the  cell  Pb (Hg) |  PbCl2[ A gCl |  Cl  has  been  measured  at 
26°  in  20,  40,  and  60%  dioxan-H20  mixtures,  [PbClJ  varying  from 
4*24  X  10“4m.  to  saturation.  The  solubility  of  PbCl2  has  been 
determined  in  dioxan-~H20  mixtures  containing  various  concns.  of 
added  KC1  or  KNO„  and  in  EtOH-H20,  glycerol-H20,  and  COMe2- 
HgO  mixtures.  Activity  coeffs.  and  solubility  products  have  been 
computed  for  dioxan~HaO,  Divergences  in  the  slopes  of  the  plot  of 
—log  y  against  pi  are  attributed  to  association.  W.  R.  A. 

Thermal  analysis  of  binary  systems,  (a)  A.  Stock,  (b)  L.  Kofler 
and  A.  Kofler  {Ber.,  1941,  74,  [f?],  1049,  1050). — (a)  Priority  is 
claimed  for  Stock  (A.,  1909,  ii,  543)  (cf.  Rhemboldt,  A.,  1943,  I,  308). 

(b)  The  original  priority  is  much  antecedent,  R.  S,  C. 

Phase  equilibria  in  hydrocarbon  systems.  Methane-carbon  dioxide 
in  the  gaseous  region*  H.  H,  Reamer,  R.  H.  Olds,  B.  H.  Sage,  and 
W.  N.  Lacey  (Ind.  Eng.  Chem.,  1944,  36,  88— 90).— Pressure- vol. 
relations  over  the  ranges  38 — 238°  and  100 — 10,000  lb.  per  sq.  in.  for 
C02  and  for  four  C02-CH4  mixtures  have  been  determined.  Com¬ 
pressibility  factors  are  tabulated.  The  simple  behaviour  of  CH4~ 
rich  mixtures  at  all  pressures  investigated  suggests  that  the  effect  of 
small  concns.  of  C02  on  the  behaviour  of  gaseous  hydrocarbons  can 
be  satisfactorily  predicted.  C.  R.  H. 

Solid-liquid  phase  equilibria  of  the  system  p-toluidine-acetic  acid. 
W.  W.  Lucasse,  R.  P.  Koob,  and  J,  G.  Miller  (J.  Physical  Chem., 
"1944,  48,  85— 89) .—Determination  of  the  m.p.  curve  of  the  system 
confirms  the  existence  of  p~C  8H 4M e •  N  Hs, 2  A  cOH  (m.p.  49*1°).  The 
m.p.  of  the  eutectics  at  30*2  and  89*7  moh-%  of  AcOH  are  28*6° 
and  6*4°  respectively.  C.  R,  H. 

Normal  mixed  crystal  formation  with  some  so-called  greup»ise~ 
morpheas  substances*  (Frl.)  A,  Kofler  (Z.  physikal.  Chem.,  1942, 
A,  191,  241 — 247). — A  shortt  discussion.  Contrary  to  previous 
reports,  the  systems  C,0Ha-/?-Cl0H7*OH  (I)  and  -J3-C10H7*NH8  (II) 
exhibit  normal  isomorphism  and  isodimorphism  respectively.  An 
equimoL  compound  is  formed  in  the  system  (I) — (II),  which  is  com¬ 
pletely  miscible  with  (I)  and  partly  miscible  with  (II).  The  appear¬ 
ance  of  a  mol.  compound  does  not  exclude  the  possibility  of  mixed 
crystal  formation ;  indeed  this  may  be  favoured  when  the  crystal 
units  of  the  components  are  double  mols,  J.  F.  H, 

System  ammonium  nitrate-sodium  nitrate*  E.  O.  Holmes,  jum, 
and  D.  Revinson  [J.  Amer .  Chem.  Soc.,  1944,  66,  463—157}.— The 
system  NH4N08-NaN03  has  been  re-examined  over  the  range 
0 — 35  wt.-%  NaNOa.  Solubility  curves  for  the  two  forms  of 
NH4NO3  are  linear  whilst  that  for  NaNOs  is  parabolic.  The  eutectic 
temp,  is  121*2±0-2a  and  the  transition  temp.  126*2±0“2°;  the 
eutectic  composition  is  21*0  4:0*1  and  the  transition  composition  is 
18*0 ±0*1  wt.-%  NaN03.  The  method  of  purification  of  NaNOg,  the 
length  of  time  of  drying,  and  the  size  of  the  sample  appear  to  have 
no  effect  on  the  temp,  of  disappearance  of  the  last  crystal  on  heating 
the  melt.  W.  R.  A, 

Phase  relations  in  the  system  calcium  orthosilicate-orthophosphate. 
M.  A,  Bredig  {Amer.  Min.,  1943,  28,  594—001). — A  discussion. 
Two  different  crystal  structures,  isotypic  with  hexagonal  a-  and 
orthothombic  p~KaS04,  occur  in  CaaSi04  containing  small  amounts 
of  various  additions.  This,  and  the  fact  that  y-Ca2Si04  is  isotypic 
with  j8"Na2BeF4J  the  high-temp. ,  a,  form  of  which  is  also  isotypic  with 
a-K2S04,  indicates  that  above  1420°  Ca2Si04  is  iso  dimorphous  with 
KxS04.  A  schematic  equilibrium  diagram  of  the  system  Cas5i04- 
Caa(P04}2  is  given.  L.  S.  T. 

Ternary  system  dioxan-benzene-wafcer.  R.  J.  Bcrndt  and  C.  C. 
Lynch  [J.  Amer.  Chem .  Soc.,  1944,  66,  282 — 284). “The  isotherm 
of  the  dioxan--C8H8-H20  system  at  25°  has  been  determined.  An 
analysis  diagram  for  the  miscible  region  of  the  system  and  vals.  of 
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«if  and  for  dioxan-C#Hg  mixtures  and  for  the  ternary  system 
are  given.  Phase  equilibria  in  the  ternary  system  satisfy  the  relation 
employed  by  Bancroft  ct  al .  (A.,  1942,  I,  240}  for  several  ternary 
liquid  systems.  W.  R.  A. 

System  potassium  carbonate-  sodium  carbonate-water  at  100s  and 
150°.  G.  Ervin,  jun,,  A.  L.  Giorgi,  and  C.  E.  McCarthy  (/.  Amer. 
Chem.  Soc.,  1944,  00,  384— 387).— 1 The  system  K2C03-NasC03-Hs0 
at  100°,  studied  by  the  usual  chemical  methods  and  by  microscopic 
and  A’-ray  examination,  gives  an  isotherm  with  branches  corre¬ 
sponding  with  K2C03,1*5H£0,  KX03,NaX03,  and  Na2C03<H,0, 
whilst  the  three  branches  of  the  150°  isotherm  correspond  with 
K2C03,1*5H,0,  K2C03,Na2C03,  and  Na2C03.  The  double  salt, 
which  exists  to  a  slightly  greater  extent  at  150°,  is  incongruently 
sol.  at  100°  and  150°  and,  in  contact  with  H20,  decomposes  to  give 
solid  Na2C03,H20  or  Na2C03  and  a  solution  relatively  richer  in 

k2co3.  w.  r.  a. 

Tie  lilies  in  quaternary  liquid  systems.  J.  C.  Smith  (Ind.  Eng . 
Chem,,  1944,  80,  08— 71).— A  graphical  method  of  representing 
equilibria  in  quaternary  liquid  systems,  which  is  based  on  data  for 
the  system  CHC13-COMc2-AcOH~H20,  is  described.  The  applic¬ 
ation  of  the  method  to  the  solution  of  problems  in  mixed  solvent 
extraction  is  described.  C.  R.  H. 

Graphical  representation  of  the  thermodynamic  potential  in  multi- 
component  systems.  G.  Mas  in  g  (Z.  Elektrochem.,  1943,  49,  210 — 
218).— Although  for  a  binary  mixture  d£/dc  =  4~  oo  and  d9  £/dc2  =  +oo 
for  c  =  0  or  100%  (c  =  concn,  of  one  component),  the  radius  of 
curvature  of  the  (~c  curve  is  zero  at  c  —  0  or  100%  and  hence  this 
curve  does  not  meet  the  pure  component  axes  tangentially.  It  is 
derived  graphically  that  for  a  binary  system  in  which  a  compound 
of  congruent  m.p,  is  formed,  the  liquidus  curve  at  the  temp.  max. 
is  continuous  and  has  a  horizontal  tangent,  whilst  at  the  eutectic 
point  the  primary  crystallisation  curve  forms  a  finite  angle  to  the 
concn.  axis.  ’  j.  W.  S. 

Principles  of  thermodynamics.  B.  Leaf  (/.  Chem.  Physics *  1944, 
12,  89—98). — A  formulation  of  thermodynamics  which  has  been 
developed  demonstrates  the  limitations  of  the  classical  treatment 
and  leads  to  an  equation  for  entropy  (5)  produced  and  heat  dis¬ 
sipated  in  irreversible  processes.  A  generalised  form  of  the  second 
law  of  thermodynamics  has  been  deduced.  The  new  concepts 
have  been  applied  to  discussions  on  the  phase  rule,  the  derived 
functions  H  {=£  +  PV)t  A  (=£  —  TS),  F  (=H  -  TS)  where 
E  —  energy  and  P ,  V,  and  T  have  their  usual  significance,  and  to 
generalisations  of  Kelvin's  postulate  and  the  Carnot  cycle.  The 
principles  of  Brons  bed's  system  of  energetics  have  also  been  derived. 

C,  R.  H. 

Thermochemistry  of  chlorine  monoxide.  W.  A.  Roth  (Z.  physikai. 
Chem.,  1942,  A ,  191,  248— 250).— The  results  of  Secoy  and  Cady 
(A.,  1942,  I,  19)  on  the  partial  pressures  (£)  of  C120  over  aq.  solu¬ 
tions  of  C120  and  HOC1  are  combined  with  the  author's  earlier 
determination  of  the  hydrolysis  const,  of  CLO,aq.  (A.,  1930,  163), 
to  obtain  Henry’s  coeff.  (. K )  for  the  system.  With  p  expressed  in 
mm.,  K  =  0  0093 7± 0*00005  at  3-46°.  The  true  solubility  of  C120 
is  five  times  that  of  Cl2.  J.  F.  H. 

Heats  of  dilution  of  sodium  chloride  in  ethylene  glycol  at  25s. 

W.  E.  Wallace,  L.  S.  Mason,  and  A.  L.  Robinson  (J.  Amer .  Chem . 
Soc.,  1944,  00,  302— 365).— Heats  of  dilution  of  NaCl  in  (CH2*OH)3 
have  been  measured  from  0*0001  to  0*1  7m.  at  25°,  and  equations 
for  the  relative  apparent  molal  heat  content  of  the  solute  and  for 
the  relative  partial  molal  heat  contents  of  the  solute  and  solvent 
have  been  derived.  The  experimental  data  agree  with  the  calc, 
vals.  W.  R.  A. 

Calculation  of  heat  of  mixing  from  the  phase  diagram.  E.  Scheil 
[Z.  Elektrochem.,  1943,  49,  242—254). — The  method  of  calculating 
the  heat  of  mixing  from  the  phase  diagram  of  a  binary  mixture  is 
described.  The  theory  developed  is  applied  to  the  systems  Zn-Pb, 
Zn-Bi,  Ni-Au,  Zn-Cd,  and  Cu-Ag.  The  heat  of  mixing  of  mixed 
phases  is  also  discussed.  j.  W.  S. 

Entropy  of  argon.  K.  Clusius  and  A.  Frank  (Z.  Elektrochem., 
1943,  49,  308 — 309).— The  b.p.  of  A  has  been  redetermined  as 
87*29  ±0*02°  k.  From  calorimetric  data  the  entropy  of  A  at 
the  b.p.  is  30*850 dzOTO  entropy  units,  compared  with  the  statistical 
val.  of  30 ■  809  entropy  units.  From  these  vals.  the  v.p.  and  entropy 
consts.  are  0*808 ±0-020  and  0*810,  respectively.  J.  W.  S. 

Thermochemistry  of  alloys.  X.  Entropy  change  during  alloy 
formation.  O.  Kubaschewski  and  A.  Schneider  (Z.  Elektrochem., 
1943,  49,  261— 269).— The  entropy  of  formation  of  alloys  is  dis- 
cussed  theoretically.  Entropy-composition  curves  for  several  alloys, 
deduced  from  thermochemical  and  e.m.f,  measurements,  are  given. 

J.  W.  S. 

VII.— ELECTROCHEMISTRY. 

Temperature  coefficients  of  electrical  conductance  of  solutions 
containing  sodium  chloride,  potassium  efaloride3  magnesium  sulphate, 
or  their  mixtures.  R.  W.  Bremner  (J.  Amer.  Chem .  Soc.,  1944,  00, 


444—44 6) .—The  coefls.  of  the  equation  A  —  a  +  6#  +  c8-  +  dB* 
have  been  calc,  from  previous  data  on  aq.  KOI,  NaCl,  MgS04, 
NaCl-KCI,  and  NaCl~MgS04  (Bremner  et  al,  A.,  1939,  I,  15,  373), 
the  average  deviation  from  experimental  vals.  being  0*006%. 
Temp,  coeffs.,  dA/dt.A,  at  5°  intervals  between  0  and  26°,  have 
been  calc,  from  this  equation.  Temp,  coeffs.  of  sp.  conductance 
have  been  calc,  for  the  conductivity  H„0  used,  and  for  0*01  and  0*1 
denial  standard  KCi  solutions,  at  5°  intervals  from  0  to  26°,  and 
at  18s.  The  relations  between  temp,  coeffs.  and  changes  in  concn. 
or  temp,,  or  the  addition  of  a  second  salt,  are  discussed. 

W.  R.  A. 

Mobility  of  the  hydrogen  ion  in  water-dioxan  mixtures,  H. 

Hartmann  (Z,  physikai  Chem.,  1942,  A,  191,  197—212). — An  equa¬ 
tion  is  deduced  for  the  mobility  of  H*  ions  in  mixed  solvents  on 
the  assumption  of  an  exchange  mechanism  between  H3G*  and  H„0, 
using  the  postulates  of  the  Hiickel  theory.  Vals;  of  d,  rj,  and  c 
for  HaG~"dioxan  mixtures  were  determined  over  the  entire  solubility 
range  and  at  20 — 70°.  The  conductivity  of  various  dil.  solutions 
of  HCi  in  HgO-dioxan  mixtures  (0—60  moh-%  dioxanj’  was  deter¬ 
mined  at  20 — 60°,  and  hence  the  corresponding  equiv.  conductivity 
at  infinite  dilution.  The  results  are  in  qual.  agreement  with  the 
deduced  equation.  J,  F.  H. 

Mechanism  of  migration  of  the  hydrogen  ion  in  aqueous  solution 
and  its  behaviour  in  diffusion  processes*  H,  Hartmann  (Z.  physikai. 
Chem.,  1942,  A,  191,  213— 226).— Theoretical.  From  the  postulates 
of  the  Hiickel  theory  of  the  anomalous  mobility  of  the  H"  ion  in 
aq.  solution,  the  Nernst  equation  for  the  mobility  of  the  H*  ion  is 
derived.  Comparison  of  this  equation  with  diffusion  data  gives 
discrepancies  experimental  error.  The  migration  mechanism 
suggested  by  Wulff  and  Hartmann  (A.,  1944,  I,  87)  expresses  the 
results  better  than  that  of  Hiickel.  j.  F.  H, 

Concentration  distribution  in  two-salt  moving  boundaries*  L.  G. 

Longs  worth  (J.  Amer .  Chem.  Soc.,  1944,  00,  449 — 453). — The  move¬ 
ment  of  KIO3-KCI  and  LiCl-KCl  concn.  boundaries  under  an 
applied  potential  has  been  studied  by  the  schlieren  scanning  method. 
With  const,  current  the  concn,  distribution  is  independent  of  time, 
and  is  accurately  given  by  Weber's  theory.  The  adjusted  concn,, 
and,  hence,  the  transference  no.,  of  the  indicator  electrolyte  (KI03, 
LiCl)  may  be  determined  from  the  schlieren  photographs. 

W.  R,  A. 

Cu-Cust  potential  in  concentrated  copper  sulphate  solutions  at 
various  temperatures,  IEL  Temperature  coefficient  of  the  normal 
potential  of  copper,  F.  Muller  and  H.  Reuther  (Z,  Elektrochem 
1943,  49,  277 — 280). — From  e.m.f.  measurements  on  cells  of  the 
type  Cu|CuS04,  H2S04,  Hg2S04[Hg  the  temp,  coeff,  of  the  normal 
electrode  potential  at  20—50°  has  been  determined  as  0*01  mv,  per 
degree.  This  low  val.  is  accounted  for  by  the  temp,  coeff.  of  the 
potential  of  this  electrode  being  almost  equal  to  that  of  the  H2 
electrode.  The  calculation  of  an  isothermal  temp,  coeff.  from  two 
non-iso  thermal  vals.  for  half-cells  is  discussed,  J.  W.  S. 

PolarograpMe  behaviour  of  aniline  oxidation  products*  D.  Lester 
and  L.  A.  Greenberg  {J.  Amer .  Chem.  Soc.,  1944.,  00,  496).— The 
oxidation  of  NHPh*OH  (I),  p-NHs*C6H4*OH,  and  azoxybenzene  (II) 
at  the  dropping  Hg  cathode  has  been  studied.  In  0 •  0 7 m -ph osphate 
buffer  (pH  6*3),  (I)  does  not  give  a  cathodic  wave,  but  does  give 
an  anodic  oxidation  wave  with  a  half-wave  potential,  against  the 
saturated  Hg2Cl2  electrode,  of  —0*02  v.  in  contrast  to  the  results 
of  Levitan  et  al  (A.,  1944,  I,  130),  who  find  a  cathodic  wave  in 
O-lM-NaOH,  but  no  anodic  wave.  In  the  presence  of  alkali,  (I)  is 
converted  completely  into  (II),  which  gives  a  cathodic  wave.  Two 
electrons  are  involved  in  the  oxidation  of  the  buffered  solution  of 
(I),  whereas  the  reduction  of  (II)  in  the  same  buffer  containing 
20%  of  EtOH  involves  four  electrons.  W*  R.  A. 

Electrolytic  reduction  of  aqueous  chromic  acid  solutions*  E, 

Muller  (Z.  Elektrochem.,  1943,  49,  280—282).— The  E-c  curves 
(. E  “  cathode  potential,  c  =  cathode  c.d.)  for  the  electrolysis  of 
2M~H2Cr04  using  Pt  or  Ir  cathodes  are  almost  identical  with  the 
curves  obtained  for  these  electrodes  in  2m-H2S04,  whereas  the  E-c 
curves  for  Cu  and  Au  cathodes  are  displaced  towards  more  negative 
vals.  of  E.  After  use  the  Cu  and  Au  electrodes  are  covered  with  a 
dirty  brown  deposit  of  Cr,  and  hence  the  displacement  of  the  E-c 
curve  is  attributed  to  the  higher  overpotential  of  H2  at  a  Cr  surface 
although  the  E-c  curve  for  a  massive  Cr  electrode  lies  towards  even 
higher  vals.  of  E.  The  mechanism  of  the  deposition  of  the  Cr  is 
discussed,  J.  W.  S. 

Uses  and  limitations  of  membrane  electrodes*  C.  E.  Marshall 
(J.  Physical  Chem.,  1944,  48 ,  67— 75).— The  difficulties  which  arise 
in  the  measurement  by  means  of  membrane  electrodes  of  ionic 
activities  in  true  solutions  are  discussed*  The  probable  uncertainty 
of  measurement  is  >4%  at  ionic  strengths  ~0Tm.,  and  2%  at 
ionic  strengths  <0  01m.  The  properties  of  montmorillonite  and 
beidellite  membranes  and  the  effect  of  thermal  pretreatment  are 
reviewed,  and  a  method  of  analysing  mixtures  by  determining  the 
mobility  ratio  of  two  cations  within  a  given  membrane  is  outlined. 

C.  R.  H. 
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VIII. — REACTIONS. 

The  rate-determining”  reaction  in  chain  reactions,  particularly 
polymerisation  reactions.  G.  V.  Schulz  { Z .  physikaL  Client.,  1941, 
B,  50,  1 1C— 123). — The  concept  of  the  rate~detc.r mining  reaction  in 
chain  reactions  is  discussed  with  reference  to  the  polymerisation  of 
styrene  (I)  and  CH2tCMe*C02Me  (II),  It  is  shown  that,  in  poly¬ 
merisation  reactions,  where  no  stolcheiometric  relation  exists  between 
the  various  steps,  there  can  be  no  rate-determining  reaction.  The 
concept  can  be  replaced  by  a  consideration  of  which  process  in  the 
chain  is  directly  influenced  by  a  particular  change  in  conditions. 
Special  cases  exist,  in  which  a  rate-determining  reaction  can  be 
defined,  e,g.s  the  Bz202~catalysed  polymerisation  of  (I)  or  the  atm, 
Ch-catalysed  polymerisation  of  (II),  where  the  primary  process 
consists  of  two  or  more  steps,  stoiclicio  metric  ally  related, 

W.  R.  A. 

Mathematics  of  polymerisation,— See  B.f  1944,  II,  125. 

Reaction  of  acetaldehyde  with  ethyl  bromide  at  400°.  J.  G.  Roof 
(/,  Amcr.  Chem.  Soc.,  1944,  66,  358 — 360) . — The  dark  reaction  of 
mixtures  of  MeCHO  and  RtBr  at  400°,  studied  by  pressure  measure¬ 
ments  and  analysis  of  the  products,  shows  a  pronounced  induction 
period  of  an  autocatalytic  type  in  the  early  stages  of  the  reaction. 
A  sharp  decrease  in  the  rate  of  pressure  rise  occurs  after  an  increase 
of  ~1T  times  the  original  partial  pressure  of  MeCHO,  On  the 
average  ~10  mols.  of  MeCHO  are  decomposed  per  mol.  of  EtBr. 

W.  R.  A. 

Allylic  rearrangements,  XIV,  Hydrolysis  of  tmtenyl  chlorides. 

W.  G.  Young  and  W.  J,  Andrews  (J.  Amer.  Ghent.  Soc 1944,  66, 
421“— 425).— The  hydrolyses  of  crotyl  (I)  and  methylvinylcarbinyl 
(II)  chlorides  have  been  studied  under  conditions  designed  to  pro- 
duce  different  Sy i  to  S# *  ratios,  and  the  composition  of  the  resulting 
bu tends  has  been  determined.  (II)  reacts  by  the  $#i  process  to 
give  a  mixture  of  allylic  isomer  ides,  whereas  (I),  which  is  very 
sensitive  to  changes  in  conditions,  reacts  by  both  processes,  giving 
more  of  the  normal  reaction  products  when  a  bimol.  reaction  is 
favoured.  Kinetic  studies  of  the  hydrolysis  of  (I)  and  (II)  by 
NaOH  in  EtOH-H20  show  that  the  reaction  rate  with  (II)  is 
independent  of  [OH'],  whereas  (I)  undergoes  both  first-  and  second- 
order  reactions.  The  first-order  reaction  of  (I)  is  partly  a  bimol. 
reaction  with  the  solvent.  \V.  R.  A. 

Semi-pol&r  bond.  Its  effect  on  chemical  reactivity.  Hydrolysis 
of  phosphorus  trichloride  and  oxychloride.  J,  Rodriguez  dc  Velasco 
and  R.  Castro  Ramos  {Anal.  Fis.Quhn 1942,  88,  171 — 178).—/?  for 
the  hydrolysis  of  PC13  and  POCl3  in  PhMe  is  respectively  9*3  X  10”- 
and  1*8  X  10”2  at  20'°,  and  13-0  x  10”2  and  3*7  X  10~2  at  35°.  It 
is  concluded  that  the  semi-polar  bond  in  POCL  causes  a  reduction 
in  k.  F.  U.G. 

Kinetics  of  transformation  of  2-ketopoly  hydroxy-acids.  P,  P. 
Regna  and  B.  P.  Caldwell  (/.  Amer .  Chem.  Soc.,  1944,  66,  246— 
250). — The  kinetics  of  the  consecutive  reactions  of  2-kcto-rf-gluconic, 
-/-gulonic,  -rf-galactonic,  -^-glucoheptonic,  -d-galactoheptonic,  and 
of  d-,  i-arabo-  rf-gluco-,  and  d-galacto-ascorbic  acid  in  5M-HC1 
at  59-9°  and  69*9°  have  been  investigated.  Rates  of  rearrangement 
of  the  2-ketopolyhydroxy-acids  to  their  ascorbic  acid  analogues 
are  influenced  by  groups  on  the  C  atoms  outside  the  lactone  ring. 
Rate  coeffs.  of  the  decomp,  of  ascorbic  acids  are  higher  for  a  cis-  than 
for  a  /raus-arrangement  of  the  H  atoms  on  C(4>  and  C<5).  A 
method  is  described  for  determining  the  rate  coeffs.  of  the  reaction 
system  A  ->•  B  C,  where  only  B  can  be  determined  experimentally. 

W.  R.  A. 

Hydrolysis  of  pantothenate  ;  a  first-order  reaction.  Relation  to 
thiamin  stability.  D.  V.  Frost  and  F.  C.  Mclntire  {/.  Amer.  Chem . 
Soc.,  1944,  66,  425—427). — The  hydrolysis  of  Ca  pantothenate  (I) 
has  been  studied  in  aq.  solution  of  pH  3*7— 4*0  at  temp,  of  10 — 100°. 
The  hydrolysis  is  a  first-order  reaction,  with  a  rate  independent  of 
the  type  of  buffer  used.  AE  of  activation  is  19  +  1  kg.-cal.  per  mol. 
The  effect  of  pH  on  the  rate  of  dccomp.  of  (I)  and  of  thiamin 
hydrochloride  (II)  has  been  determined  at  pH  3-7.  Decomp,  of  (I) 
is  reduced  and  decomp,  of  (II)  increased  by  increasing  pH. 

W.  R.  A. 

Kinetics  of  the  antioxygenic  synergism  o!  quinones  with  ascorbic 
acid  in  fat  systems.  V.  P.  Calkins  and  H.  A.  Mattill  (J.  Amer . 
Chem ,  Soc. ,  1944,  66,  239—242). — The  abs.  reaction  rate  of  oxidation 
of  ascorbic  acid  (I)  in  the  Et  esters  of  lard  fatty  acids  has  been 
determined  in  presence  and  absence  of  benzoquinone  (II).  The 
synergism  of  (II)  with  (I),  in  the  stabilisation  of  the  esters,  is  due 
to  the  catalytic  action  of  (II),  which  is  reduced  to  a  semi  quin  one, 
capable  of  reducing  the  fat  peroxides,  (II)  reduces  the  AG  of 
formation  of  the  activated  complex  in  the  fat- (I)  system,  so  that 
the  no.  of  (I)  mols.  possessing  the  necessary  energy  of  reaction  is 
doubled.  A  mechanism  for  the  svnergism,  based  on  the  views  of 
Michaelis  {Chem.  Rev.,  1935,  16,  243),  is  developed.  W.  R,  A. 

Decomposition  ol  chloral  hydrate  by  piperidine. — -See  A.,  1944, 

Active  materials.  LX  1 1,  Catalytic  behaviour  of  preparations  of 
y-Al,G3  and  y-Al203  4-  BeO  made  in  different  ways.  R.  Fricke  and 
G.  Wessing  (Z.  Elekirochem 1943,  49,  274— 277).— At  177*2°  the 


catalytic  dehydrogenation  of  Pr£OH  on  an  activated  AI2Os  surface 
is  of  zero  order.  The  velocity  of  reaction  v  increases  initially  with 
time  but  finally  becomes  const,  with  any  particular  specimen  of 
catalyst.  The  energy  of  activation  (£)  of  the  reaction  increases 
with  increasing  temp,  of  preheating  of  the  catalyst.  Max.  v  was 
obtained  with  carefully  purified  pptd.  A1,03  preheated  for  54  hr. 
at  600°.  Less  pure  material  similarly  heated  showed  similar  E 
but  gave  much  lower  v  owing  to  a  decrease  in  the  action  const.  C 
of  the  Arrhenius  equation  k  —  CcrZ/nr„  Addition  of  2 — 4%  of 
BeO  to  the  A1203  has  practically  no  effect  on  E  but  decreases  v. 
With  mixtures  containing  50  mol.-%  of  BeO  and  with  pure  BeO  v 
is  much  decreased  and  the  reaction  is  no  longer  of  zero  order. 

j.  W.  S. 

Hydrocarbon  synthesis  by  Friedel  and  Crafts’  reactions.  H.  Ulich, 
A.  Keutmann,  and  A.  Geierhaas  (Z.  Elekirochem 1943,  49,  292— 
296;  cf.  A.,  1935,  1207). — Study  of  the  kinetics  of  the  reactions 
with  and  without  the  introduction  of  dry  HC1  indicates  that  the 
addition  of  C2H4  to  GaH0  with  AICJ3  as  catalyst  occurs  both  through 
the  intermediate  formation  of  EtCl  and  also  directly  as  a  surface 
reaction  on  the  A1C13,  whereas  with  GaCl3  as  catalyst  it  is  exclu¬ 
sively  a  surface  reaction  on  the  catalyst.  InCl3  does  not  catalyse 
the  reaction.  GaCl3  is  a  more  efficient  catalyst  than  A1C13,  the 
max.  efficiency  being  attained  at  55° ;  the  main  product  is  PhEt, 
with  smaller  amounts  of  homologucs  than  arc  obtained  with  A1CL>, 

J.  W.  S. 

Catalytic  effect  of  acetate  and  phosphate  buffers  on  the  iodination 
of  tyrosine.  C.  H.  Li  (J.  Amcr.  Client .  Soc.,  1944,  66,  228 — 230). — 
The  catalytic  effect  of  PO/"  and  OAe'  buffers  on  the  I-tyrosine 
reaction  at  25°  has  been  studied.  In  PO/"  buffer,  the  sp.  rate, 

—  1Q8[QH']  +  150[HPO4"]  +  12[H£PO/].  In  OAc'  buffer,  h2  cc 
[OAc'J/JH*].  The  complex  anion  OH*CMeOa"  is  suggested  as  the 
catalytic  agent  in  OAc'  buffer.  ’  W.  R.  A. 

Kinetics  of  reactions  between  iodine  and  histidine*  C  H.  Li 

{J,  Amer.  Chem .  Soc.,  1944,  66,  225—227). — From  investigations 
of  the  kinetics  of  the  X-histidine  reaction,  in  citrate  and  PO/" 
buffers  at  25°,  the  formation  of  di-iodoh istidi ne,  similar  to  di-iodo- 
tyrosine  formation,  is  indicated.  In  citrate  buffer  at  26°,  the  rate  law 
is  —  d  [  histidine] /d/  =  2*5[histidine][I]  +  1*2  X  105[histidine][HOIJ. 
HPQ4"  has  a  sp.  catalytic  effect  on  the  rate.  W.  R.  A. 

Electrolytic  catalysis  in  the  ammonolysis  of  9-chloro--9-phenyl« 
ffuorene  by  liquid  ammonia.  P.  M.  Williamson,  R.  C.  Anderson, 
and  G.  W.  Watt  (/.  Amer.  Chem.  Soc.,  1944,  66,  376— 379}.— The 
catalysis  of  the  ammonolysis  of  9-chloro-9-phenylfluorenc  by  liquid 
NH3  by  NaCl,  NaN03,  and  NH4N03  has  been  studied,  and  vals.  for 
velocity  coeffs.  and  A E  of  activation  determined.  The  reaction  is 
subject  to  electrolyte  catalysis  by  jNtH4  and  non-onium  salts.  The 
relation  to  the  theory  of  acid  catalysis  is  discussed.  W.  R.  A. 

Esterification  under  the  catalytic  influence  of  acid  chlorides. — Sec 
A.,  1944,  II,  179. 

Photolysis  of  hydroxyls min e .  R.  N.  Smith  and  P.  A.  Leighton 
(/.  Amer.  Chem,  Soc.,  1944,  66,  172— 177).— The  photolysis  of 
KHftOH  vapour  at  I — 4  mm.  Hg  pressure  by  ultra-violet  radiation 
from  a  Zn  arc  has  been  studied.  The  ultra-violet  absorption  spec¬ 
trum  is  continuous  at  AA  of  2350  to  <—2000  A.  Absorption  in  this 
region  causes  photolysis  to  H2,  N2,  and  H20,  together  with  small 
amounts  of  N2H4,  N20,  and  KH3.  Thermal  dccomp.  at  room  temp, 
produces  chiefly  N2,  NO,  N«0,  H20,  and  KH3,  At  const,  light 
absorption,  the  rate  of  formation  of  H2  decreases  with  increasing 
KH2OH  pressure,  and  cc  (incident  intensity) 3/2 .  The  data  support 
a  photolysis  mechanism  involving  NE  and  OH  radicals. 

W.  R.  A. 

IX.— PREPARATION  OF  INORGANIC  SUBSTANCES. 

Reaction  ol  potassium  chromate  with  an  indium  salt.  M.  F. 
Stubbs  {J.  Amer.  Chem.  Soc.,  1944,  66,  498). — Addition,  with  stirring, 
of  0*2222M-K2CrO4  to  0*02M~In2(S04)3  at  room  temp,  was  followed 
by  pH  measurement.  A  yellow  turbidity  appeared  at  pH  3*3, 
complete  flocculation  of  the  yellow  ppt.  occurred  at  3*36—3*42,  and 
pH  rose,  steadily  with  further  addition  of  K2Cr04.  Analysis  data 
for  the  yellow7  ppt.  suggest  that  it  is  formed  either  as  In2(Cr04)3 
which  is  extensively  hydrolysed  or  as  a  mixture  of  InJCrGjk  and 
In(OH),.  W.  R.  A. 

Cuprous  uothiocyanate.  D.  Kruger  and  E.  Tschirch  ( Ber 1941, 
74,  [2?],  1378—1386;  cf.  A.,  1936,  1078).— The  appearance  of  violet 
CuSCN  with  its  characteristic  c- lines  in  the  A- ray  spectrum  is 
barely  affected  by  the  temp,  at  which  it  is  prepared  (0—70°). 
Heating  this  form  at  150°  changes  the  colour  to  pale  yellow  and  at 
^-275°  to  grey  but  does  not  remove  the  c-Jines  or  cause  loss  of  wt. 
Differentiation  of  the  forms  crystallographically  is  shown  to  be 
erroneous.  The  occasional  brown  colour  of  the  5-form,  particularly 
the  parts  crystallising  later,  is  due  to  adsorbed  I.  Formation  of 
the  violet  form  is  favoured  by  presence  in  solution  of  large  amounts 
of  certain  neutral  salts  which,  however,  are  not  absorbed  into  the 
ppt.  Differences  between  the  forms  are  due  to  arrangement  of 
Cu+,  S,  C,  and  N  in  the  crystal  lattice.  R.  5.  C. 
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Formation,  reducibility,  and  extractability  of  zinc  ferrites  and  ferrite- 
rich  products  of  roasting  of  zinc  blende.  XL  A.  Simon  and  H. 
Hoppner  (Z.  Elektrochem 1943,  49,  296—305 ;  cf.  ibid.,  1940,  46, 
458;  B,,  1944,  I,  109;  C.,  1944,  Part  3). — The  products  of  roasting 
christoph ite  (4ZnS,2FeS)  at  various  temp,  until  no  further  S02  is 
evolved  have  been  examined  by  microscopical,  analytical,  and 
A'- ray  methods.  At  low  temp.  Feg(504)3,  Fe504f  and  ZnS04  are 
formed,  the  optimum  temp,  for  production  of  the  two  first  being 
400°  whilst  max,  yield  of  ZnS04  is  obtained  at  650°.  At  700—1100° 
oxidation  to  Zn0,Fe203  +  3ZnO  occurs.  The  max.  content  of 
material  extractable  with  ‘ 8  Muspratt’s  solution8"  (71%)  is  attained 
after  roasting  at  600°,  but  this  contains  a  considerable  amount  of 
SO/'.  At  >800°  most  of  the  material  extracted  is  free  ZnO. 
After  roasting  at  1300°  the  ratio  ZnO  :  Fe203  in  the  residue  not 
extractable  by  this  solution  is  2-67  and  suggests  the  existence  of 
other  Zn  ferrites,  but  heating  of  a  synthetic  mixture  of  ZnO  and 
FeXu  gave  no  evidence  of  the  existence  of  such  compounds. 

J.  W.  S. 

Removal  of  mercury  from  solutions  of  mercuric  nitrate  by  mercuric 
sulphide.  G.  H.  Spaulding  and  W.  M.  McNabb  (j.  Franklin  Inst., 
1944,  237,  207 — 212). — The  removal  of  Hg"  from  dil.  solutions  of 
Hg(N03)3  by  freshly  pptd.  HgS  follows  the  Freundlich  adsorption 
isotherm.  At  higher  concns.  the  isotherm  is  not  followed,  and 
there  is  a  gradual  change  in  the  colour  of  the  HgS  from  black  to 
varying  shades  of  grey  until  at  [Hg#“]  >4*7  X  10~2m.  a  pure  white 
ppt.  remains.  The  formation  of  a  substance  with  the  possible 
formula  2HgS,Hg(N03)s  is  indicated,  C,  R.  H. 

Mechanism  of  mercuri-chloro-oxalate  complex  formation  in  Eder’s 
solution,  M.  C.  Chen  and  C.  J.  Hsiao  (J.  Chinese  Ghent ,  Soc., 
1943,  10,  154— 166).— Assuming  an  equilibrium  between  Hg2Q4( 
HgCy,  Hg.Gl/,  Hg2Cl/',  and  HgC!/'  with  HgCl,  and  CaO/'  in 
Eder's  solution  (cf.  A.,  1933,  1118),  the  concn.  of  the  complex 
Hg2Cl.(C204)2"  (I)  has  been  determined  by  a  partition  method. 
The  results  of  Roseveare  (A.,  1930,  1135)  are  found  to  agree  with  a 
first-order  decomp,  of  (I)  and  not  of  HgCl2(C2OJ".  J.  H.  Ra. 

Interaction  of  boron  fluoride  with  aluminium*  silicon,  and  titanium 
oxides,  and  with  silicates*  Possible  use  of  this  reaction  lor  opening 
up  aluminosilicates  for  preparation  of  materials  for  the  manufacture 
ol  aluminium,  P.  Bau  mg  arte  n  and  W.  Bruns  {Ber.,  1941,  74,  [B], 
1232— 1236) —The  reaction,  AUOa  +  3BF3->  (BOF)3  +  2A1F3,  is 
quant,  at  450°.  The  reverse  reaction,  2A1F3  +  B203  ->  A1203  + 
2BFg,  occurs  at  ~S00°  if  an  excess  of  A1F3  is  used  but  is  not  quant, 
owing  to  removal  of  B203  as  (BOF)a.  At  450°  (not  350°),  the 
reaction,  3Si02  +  CBF3->  3SiF4  2(BOF)3j  occurs,  both  products 
volatilising.  TiOo  reacts  similarly  but  more  slowly.  Silicates  are 
also  attacked  by  BF3  at  450—700° ;  the  Si  is  removed  as  SiF4,  the 
A1  becomes  A1F3,  the  BFa  is  removed  as  (BOF)3,  alkaline  earths 
and  Mg  become  fluorides,  alkalis  become  fluoroborates  (which  at 
>500°  yield  fluorides  and  BF3),  and  Fe  remains  as  Fe203 ;  after 
treatment  with  HaO  and  cone.  HC1,  the  A1F3  can  be  used  in  the 
cryolite  process  for  prep,  of  Al.  By  suitable  recovery  processes,  a 
cyclic  system  can  be  set  up.  R.  S.  C. 

Rare  earths.  L.  Separation  of  erbium  from  yttrium  by  fractional 
precipitation  of  the  f  err  o  cyanides*  T.  Moeller  and  H.  E.  Kremers 
(J.  A  met.  Ghent .  Soc.,  1944,  66,  307).— Details  of  the  ferrocyanide 
procedure  are  given.  Its  success  depends  on  complete  removal 
of  Fe.  W.  R.  A, 

Metal  carbonyls.  XLVL  Osmium  carbonyls.  W.  Hicber  and 
H,  Stallmann  (Z.  Elehtrochent.,  1943,  49,  288— 292).— The  action  of 
CO  under  pressure  on  Os  halides  in  presence  of  Cu  or  Ag  yields  Os 
carbonyls.  Max,  yield  is  obtained  with  the  oxy iodide  (from  Os04 
and  cone.  HI)  which  when  heated  at  150°  and  200  atm,  CO  pressure 
yields  a  mixture  of  carbonyls  and  [Os(CO)4I]2.  Carbonyls  are  also 
produced  on  heating  Os04  at  150 — 200°  in  CO  at  >50  atm.  and 
can  be  separated  by  fractional  distillation.  The  main  product  is 
the  yellow  pseudo-hexagonal  diomnium  nonacarbonyl,  Os2(CO)t.  The 
more  volatile  fraction  contains  the  colourless  liquid  Os  pentacarbonyl, 
Os(CO)Sl  m.p.  — 15°,  The  most  volatile  material  contains  traces 
of  Os  carbonyl  hydride ,  OsHs(CO)4l  but  no  Os(CO)4  could  be  detected, 

J,  W.  S. 

XI. — GEOCHEMISTRY. 

Cause  o!  the  increase  in  salinity  of  Barcelona’s  water  supply. 

C.  Chorower  (Anal.  Fis .  Quhn 1942,  38,  43— 70).— Coincident  with 
the  exploitation  of  the  Suria  potash  beds  and  the  flow  thence  of 
saline  effluent  into  the  River  Cardoner  over  the  period  1926—36, 
the  HaO  supply  of  Barcelona  contained  excessive  amounts  of  K*, 
Br',  and  CF.  This  salinity  could  not  be  due  to  sea-H„0  as  the 
SO/'  content  of  the  supply  remained  normal.  F,  R.  G. 

Limnological  studies  in  Connecticut.  VIE.  Critical  examination 
of  the  supposed  relationship  between  phytoplankton  periodicity  and 
chemical  changes  in  lake  water*  G,  E.  Hutchinson  ( Ecology,  1944, 
26,  3— 26).— The  spring  appearance  of  Dinobryon  diver  gens  is  cor¬ 
related  with  a  rise  in  the  NO/  :  PO/"  ratio  but  is  independent  of 


the  concn.  of  sol.  silicate.  The  appearance  of  Asterionella  formosa 
does  not  appear  to  depend  on  the  content  of  inorg.  nutrients  whilst 
Anabaena  circinalis  and  Fragiliaria  crotonensis  appear  late  when 
inorg.  nutriments  are  at  a  low  level,  the  former  being  favoured 
when  NO/  is  especially  low.  N  fixation  by  Anabaena  results  in  a 
more  favourable  habitat  for  Fragilaria  as  the  Anabaena  declines. 

L.  G.  G.  W. 

Limnological  observations  on  three  lakes  in  eastern  Vilas  Co,, 
Wisconsin.  T.  H.  Flanigan  ( Trans.  Wisconsin  Acad.  Sci.,  1942, 
34,  167 — 174).— Temp.,  transparency,  pH,  free  and  combined  C02, 
and  dissolved  02  are  recorded  for  the  Crampton,  Merrill,  and  Wood 
lakes.  Benthos  and  plankton  contents  are  high  in  Crampton  and 
Wood  lakes.  L.  S.  T. 

Generation  o!  magma  by  frictional  heat.  j.  S.  DeLury  (A mer. 
J.  Sci.,  1944,  242,  113— 129).— An  hypothesis  to  explain  the  origin 
of  magmas  within  the  earth's  crust  by  reference  to  mechanical 
sources  of  heat  is  advanced.  L.  S.  T. 

Paragenesis  of  the  ore  of  the  Normetal  mine?  Abitibi  0o.s  Quebec. 

H.  M.  Putman  ( Econ ,  GeoL ,  1943,  38,  313—322).  L,  S.  T. 

■  Layered  or  banded  chromite  at  Campo  Formoso?  Bala*  Brazil. 
W.  D.  Johnston,  jun.,  and  H.  C.  A.  de  Souza  (Econ.  GeoL,  1943,  38, 
287— 297).— Chromite  (I)  at  Campo  Formoso  occurs  in  layers 
alternating  with  layers  of  serpentine  derived  from  olivine  (II). 
The  layered  rocks  may  have  been  formed  by  the  settling  of  alternate 
showers  of  (I)  and  (II)  crystals  on  the  floor  of  a  magma  chamber. 
Chemical  analyses  [R.  E.  Stevens]  of  (I)  concentrates  are  given. 

L.  S.  T. 

Manganese  oxide  minerals  :  preliminary  report.  M.  Fleischer 
and  W.  E.  Richmond  (Econ.  GeoL ,  1943,  38,  269 — 286). — AT-Ray 
powder  photographs,  supplemented  by  chemical  tests,  provide  the 
best  means  for  identifying  these  minerals.  A'- Ray  photographs, 
X-ray  data,  and  physical  properties  are  given  for  the  commoner 
minerals  and  for  those  for  which  new  data  have  been  obtained. 
Formulas,  and  rules  of  nomenclature,  are  suggested.  L.  S.  T. 

Gold  ores  of  the  Little  Long  Lao  Area*  Ontario,  H.  S,  Armstrong 
(Econ.  GeoL,  1943,  38,  204— 252),— General  geology,  the  nature  of 
the  ore  bodies,  and  the  mineral  paragenesis  of  the  various  mines 
are  described.  The  ore  deposits  of  this  area  belong  to  Lindgren's 
upper  hypothcrmal,  or  lower  mesothermal,  zone.  Possible  sources 
of  the  ore-depositing  solutions  are  discussed.  L.  S.  T. 

Chemical  limestone  in  Central  Pennsylvania*  G.  M.  Kay  (Econ. 
GeoL ,  1943,  38,  188 — 203). — Deposits  of  high-grade  limestone,  par¬ 
ticularly  that  of  the  Valentine  member  of  the  Curtin  formation, 
are  described.  Chemical  analyses  of  Valentine  limestones  are  given. 

L.  S.  T. 

PosGmine  leaching  of  galena  and  marmatite  at  Broken  Hill. 

F.  L.  Stillwell  and  A.  B.  Edwards  (Econ.  GeoL,  1943,  38,  253 — 254). — 
CF  may  be  present  in  the  underground  waters  of  the  North  Broken 
Hill  mine  in  sufficient  concn.  to  cause  reversal  in  the  relative 
solubility  of  PbS  and  ZnS.  L.  S.  T. 

Rare  element  prospecting  in  pegmatites*  T.  T.  Quirke  and  H.  E. 
Kremers  (Econ.  GeoL,  1943,  38,  173 — 186). — Certain  chemical  and 
mineralogical  associations  of  the  elements  are  proposed  as  a  guide 
to  the  location  of  deposits  of  rare  minerals  in  pegmatities.  Lepido- 
lite  is  a  test  mineral  for  the  rare  alkalis  in  pegmatites,  ilmenite  is 
a  test  mineral  for  V  in  magnetite,  high-temp,  epidotes  are  test 
minerals  for  the  rare  earths,  titanite  is  probably  a  test  mineral  for 
Nb  and  Ta  and  apatite  for  the  rare  earths.  Titaniferous  mag¬ 
netites  should  be  examined  for  V  as  coulsonite.  L.  S.  T, 

Effect  of  heat-treatment  on  magnetic  properties  of  iron-  and 
manganese-b earing  minerals*  G.  G.  Bring  (Jernkont.  Ann.,  1943, 
127,  447—490;  Bull .  Iron  Steel  Inst.,  1944,  No.  96,  37a).— The 
minerals  studied  were  knebelite  (I)  from  Tuna  Hastberg,  Bastk&rn, 
and  Stollberg,  griinerite  (II)  from  Bastk&rn,  granite  (III),  “grona 
mineral  18  (IV)  (a  green,  partly  converted  pyroxene)  from  Tuna 
Hastberg,  and  dolomite  (V)  from  Tuna  Hastberg  and  Klackberg. 
(I)  and  (II)  became  more  magnetic  and  had  increased  remane nee 
after  being  heated  for  2  hr.  at  800—900°,  (I)  from  all  localities 

and  (II)  are  relatively  strongly  ferromagnetic.  (Ill)  and  (IV) 
are  paramagnetic  after  heating  and  no  coercive  force  could  be 
detected  even  after  heating  up  to  900°  with  C.  The  only  change 
in  (V)  from  Tuna  Hastberg  was  that  the  Mn  content  was  increased 
by  heating  to  900°  owing  to  expulsion  of  COa.  When  Klackberg 
(V),  which  is  higher  in  Fe,  was  heated  at  ^700°  its  magnetic 
susceptibility  was  increased  3 — 5  times;  after  roasting  at  higher 
temp,  the  val.  decreased  almost  to  that  at  room  temp.,  whilst  after 
roasting  with  C  it  rose  steadily  over  the  whole  temp,  range,  probably 
because  of  formation  of  magnetite.  (I)  and  (II)  are  sufficiently 
magnetic  to  be  easily  attracted  in  powerful  magnetic  separators, 
or  to  be  separated  in  an  a.c.  field.  (HI)  and  (V)  could  be  treated 
in  a.c.  fields  of  the  strength  used  in  these  tests.  After  heat-treat- 
jnent  (HI)  responded  somewhat  better  in  powerful  magnetic  separ¬ 
ators,  Untreated  specular  Fe  ore  from  different  districts  responded 
only  slightly  in  powerful  d.c.  magnetic  separators  but  quite  well 
in  ax.  separators.  R„  B.  C. 
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Shell  spectrum  ol  HR  8731  in  1940,  with  an  intercomparison  of 
the  spectra  of  several  shells.  R.  B.  Baldwin  (Astrophys.  J.,  1943, 
97,  388 — 303). — Analysis  of  the  1040  shell  spectrum  of  HR  8731 , 
which  resembles  that  of  J  Tauri  in  1914,  shows  lines  of  K,  O  i, 
Mg  it  Mg  ii.  Si  ii,  Ca  i,  Ca  u,  Ti  ii,  Cr  n,  Fe  i,  Fe  n,  Sr  ii.  Sc  ii,  and 
Ni  ii.  The  shell  spectra  of  y  Cassiopeiae,  £  Tauri,  e  Capricorni, 
ft  Monocerotis,  Pleione,  HR  8731,  and  p  Pcrsci  indicate  decreasing 
excitation  conditions  in  the  shell.  The  cooler  shells,  in  which  shell 
absorption  is  weak,  usually  contain  less  material.  E.  R.  R. 

Five  spectroscopic  binaries.-  D.  M.  Popper  (. Astrophys .  J.,  1943, 
97,  394— 411).— Spectroscopic  observations  on  SX  Aurigae,  V  Puppis, 
4  Centauris,  RY  Scuti,  and  i  Bootis  B  are  recorded.  E,  R.  R. 

Spectra  of  U  Geminorum  type  variable  stars.  C.  T.  Elvey  and 
H,  W.  Babcock  { Astrophys .  J 1943,  97,  412 — 426). — From  new 
spectrograms  of  21  stars,  a  summary  of  the  characteristics  of  the 
spectra  of  U  Geminorum  type  variables  at  min.  and  max.  light  is 
obtained  and  presented.  E.  R.  R. 

Spectrum  of  Pleione.  O,  Struve  and  P.  Swings  {Astrophys.  /., 
1943,  97,  426— 442),— The  spectrum  of  the  shell  has  become  stronger 
(since  1938)  and  resembles  the  metallic  spectrum  of  a  Cygni.  Dilu¬ 
tion  effects  show  in.  the  weakness  of  Mg  n  and  Si  n.  Lines  of  ions 
having  metastable  lower  levels  have  appeared  ;  Ni  ii  and  Fe  ii  in 
1940,  Tin  in  1941,  and  Mn  ir  in  1942,  which  order  is  inconsistent 
with  the  ordinary  theory  of  ionisation.  Low  central  intensities  of 
the  cores  of  H  lines  are  explained  by  reduced  re-emission  which  is 
thrown  back  within  the  shell  into  the  emerging  beam  of  radiation. 
The  metallic  lines  on  the  violet  side  of  the  Balmer  limit  are  relatively 
strong  on  account  of  the  transparency  of  the  shell  and  the  absence  of 
Stark  effect  wings  in  the  shell.  E.  R.  R. 

HD  15903s  a  new  shell  star.  W.  P.  Bidelman  {Astrophys.  J., 
1943,  97,  452).— The  spectrum  shows  the  simultaneous  presence  of 
an  a- Cygni- like  spectrum  and  abnormally  broad  He  i  lines,  AA  4026 
and  4009.  Tfie  Balmer  series  is  sharp  and  strong.  Si  ii  and  Mg  ii 
lines  are  weaker  than  in  a  Cygni;  the  lines  AA  4121,  4144,  and  4471 
are  present.  New  spectrograms  confirm  these  observations  and 
show  lines  of  Fe  if,  Ti  ii,  and  Mg  i.  The  star  is  considered  to  be  a 
shell  star.  E.  R.  R. 

Investigation  of  M  Bremsstrahlung  ”  by  means  of  excited  U5In 
nuclei.  M.  I.  Kors  unski,  A.  K.  Walt  her,  A.  V.  Ivanov,  S.  X.  Zipkin, 
and  WE.  Ganenko  (/.  Physics,  U.R.S.S.,  1943,  7,  129— 137).— The 
excitation  of  metastable  115In  is  used  as  an  indicator  of  the  ft  Brems¬ 
strahlung  ”  produced  by  bombarding  thin  Au  leaf  and  thick  Be 
sheet  with  electrons  of  energies  1-04—1*5  Me.v.  The  observed 
isochromates  (hv  =  1070  e.kv.)  agree  with  Bethe  and  Heitler’s 
theory  (A.,  1934,  1150),  but  are  at  variance  with  the  results  of  Collins 
ei  al.  (cf.  A.,  1940,  I,  5).  The  relative  probability  for  the  production 
of  an  AT- ray  quantum  varies  as  the  square  of  the  at.  no. 

H.  J,  W. 

New  light  effect  in  chlorine  under  electrical  discharge.  I.  In¬ 
fluence  of  different  irradiations  on  the  production  of  the  phenomenon 
under  constant  electrical  conditions.  P.  G.  Deo  [Pros.  Indian  Acad . 
Sci.,  1944,  A,  19,  1 X 7 — 1 22) . — Conductivity  under  electrical  dis¬ 
charge  in  CF  is  instantaneously  and  reversibly  reduced  on  irradiation 
with  visible  light.  The  effect  increases  with  the  v  and  intensity  of 
irradiation  under  const,  electrical  conditions.  L.  j.  J. 

Calculation  of  the  temperature  of  the  electric  arc*  and  problem  of 
stability  of  the  arc  column,  R.  Mannkopff  [Z.  Physik,  1943,  120, 
228 — 251),— An  approximation  method  is  used  to  calculate  the 
radial  variation  of  temp,  in  the  arc  column.  The  conductivity  per 
cm.,  the  ionisation  potential  of  the  gas,  the  column  diameter,  gas 
pressure,  and  edge  temp,  are  parameters,  and  the  thermal  conductivity 
of  the  gas  and  the  no,  of  carriers  of  charge  as  a  function  of  temp, 
must  be  known.  The  calculation  is  applied  to  the  arc  in  air.  The 
temp,  along  the  axis  is  ~7000°  k.  Results  for  the  outer  zone  could 
not  be  expected  to  agree  with  experiment  as  the  effects  of  chemical 
reaction  between  N3  and  02  are  not  taken  into  account  in  the  calcul¬ 
ation.  "  A.  J,  M. 

Secondary  electrons  from  photo-electric  semi-conductors.  H. 
Wolff  {Ann.  Physik,  1941,  [v],  39,  591— 603) - — ‘ The  emission  from 
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various  modifications  of  Se,  and  from  Se  photo-cells  of  known 
relative  thickness  of  covering  electrode,  is  investigated.  The  emission 
varies  with  the  modification,  Se  sputtered  from  the  vitreous  state 
is  deposited  as  the  black  form.  Increase  of  thickness  of  the  cover¬ 
ing  electrode  gives  a  steady  transition  from  the  Se  curve  to  the  Au 
curve.  No  connexion  between  photo-electric  properties  and  emission 
or  velocity  distribution  is  traced.  Cd  selenide  phosphors  are  also 
investigated.  Although  the  films  varied  considerably  in  properties 
they  behaved  in  an  identical  manner  on  electron  bombardment. 
Experiments  with  materials,  some  of  which  had  been  heated  to 
redness  and  the  others  not,  show  that  the  heating  has  more  effect 
on  the  emission  power  than  has  the  addition  of  Cu.  All  the  Cd 
selenide  films  show  similar  velocity  distribution  of  the  secondary 
electrons.  A.  J,  M. 

Spatial  periodic  distributions  of  freely  falling  ions  and  electrons. 

W.  O.  Schumann  (Z.  Physik,  1943,  121,  029— 646),— Mathematical. 
Field -strength  distribution  curves  for  a  variety  of  cases  in  which 
ions  and  electrons  enter  a  vacuous  space  from  opposite  sides  are 
computed.  Periodic  variations  in  space  are  possible  in  specified 
conditions.  L.  j,  J. 

Decay  of  ion  concentration  and  electron  temperature  in  the  extinc¬ 
tion  of  low-pressure  discharges.  G.  Mierdel  (Z.  Physik,  1943,  121, 
574 — 585) . — Measurements  of  the  ion  concn.  and  electron  temp, 
in  a  Hg  plasma  immediately  following  extinction,  in  a  cylindrical 
tube,  show  quant,  agreement  with  the  diffusion  theory  of  the 
column  at  pressures  <10  m-torr.  At  higher  pressures  vol, 
recombination  takes  place.  The  electron  temp,  falls  very  rapidly 
to  ~2000°  k.  and  then  much  more  alowly.  The  electrons  are 
energised  by  the  remaining  m  eta  stable  Hg  atoms  at  this  stage. 
The  yield  of  collisions  of  the  second  kind  is  1*8  X  10~3.  The  dynamic 
component  of  the  probe  current  expected  from  the  growth  of  the 
Langmuir  layer  is  not  observed.  L,  J,  J. 

Significance  of  ionic  diffusion  lor  the  structure  of  the  ionosphere. 
E.  Bagge  (Physikal.  Z.f  1943,  44,  163 — 166).— A  differential  equation 
for  the  diffusion  of  ions  at  great  heights  in  the  atm.  is  derived.  It 
shows  that  if  the  diffusion  effect  is  taken  into  account,  the  decrease 
of  ionic  density  at  the  edge  of  the  atm.  is  oc  no.  of  neutral  gas  atoms. 
The  ionic  density  is  IQ-3— 10"fi  of  the  particle  density  of  the  corre¬ 
sponding  gas.  *  A,  j.  M. 

Activation  of  a  palladium  surface  by  the  glow  discharge.  R. 

Ulbrich  (Z.  Physik ,  1943,  121,  351 — 376). — The  surface  of  Pd  is 
considerably  activated  by  the  glow  discharge  in  H3  or  A.  Both 
Pd  wire  and  the  compact  metal  become  saturated  with  mol.  II 2  at 
30—130  torr  after  treatment  with  the  glow  discharge.  The  "in¬ 
crease  of  electrical  resistance  and  the  absorption  velocity  were 
determined  at  various  times.  The  curves  consist  of  three  parts  :  (1) 
a  linear  portion,  (2)  a  second  linear  portion,  making  a  smaller  angle 
with  the  time  axis  than  the  first,  and  (3)  a  curve  which  approaches 
the  saturation  val.  asymptotically.  The  two  linear  portions 
correspond  to  the  concn.  range  in  which  solid  compounds  of  Pd  and  H, 
exist,  whilst  the  asymptotic  portion  corresponds  to  the  dissolution 
of  the  gas  in  the  metal.  An  electrode  system  composed  of  a  Pd 
tube  and  a  Ni  cylinder  shows  a  much  greater  polarity  effect  after 
treatment  of  the  Pd  cathode  with  the  glow  discharge.  There  appears 
to  be  an  increased  transmission  of  positive  particles  under  the  action 
of  the  electric  field  from  a  heated  Pd  tube  through  which  A  is  passing, 
and  this  would  explain  the  polarity  effect.  ‘  A.  j.  M. 

Negative  ions  in  Braun  tubes  and  their  connexion  with  oxide 
cathode  mechanism.  H.  Schaefer  and  W.  Walcher  {Z.  Physik,  19 13, 
121,  679 — 701). — Mass-spectroscopic  investigation  of  the  negative 
emission  from  oxide  cathodes  shows  prevalence  of  H",  CH“,  OH”, 
Op,  and  Cl"  ions,  together  with  11  weaker  ionic  species.  All  the 
ions  found  originate  in  the  cathode  except  OH",  which  can  also 
originate  in  the  gas  space  by  impact  of  H?G  on  the  cathode.  The 
connexion  between  Op'  and  electron  emission  from  the  cathode 
shows  activation  of  the  latter  to  arise  from  Ba+  ions  leaving  their 
regular  lattice  places  and  being  adsorbed  at  electron-emitting  points 
of  disturbance,  L.  J.  J. 

Applications  of  incandescent  anodes  to  mass-spectroscopic  isotope 
separation.  W.  Walcher  (Z.  Physik,  1943,  121,  604— 613).— The 
use  o£  Kunsman-Koch  electrodes  of  alkali  chlorides  supported  on 

16 


163 


A  I— ii,  MOLECULAR  STRUCTURE.  164 


W  as  Ion  sources  for  mass  spectroscopy  succeeds  with  the  alkali 
metals.  In,  Ga,  and  Tlt  but  not  with,  e.g.,  alkaline-earth  metals. 
The  yield  of  alkali  anodes  of  this  type  Is  nearly  100%  of  the  alkali 
metal  adsorbed  on  the  inner  W  surface,  and  is  independent  of  the 
emission  current  (up  to  0*7  ma.  for  a  Rb  anode).  An  In  anode 
gives  only  ~5%  yield  of  ions.  L.  J.  J. 

Nuclear  photo-effect  in  beryllium.  F.  G.  Houtermans  and  (Frl.)  I. 
Bartz  (Physical.  Z.t  1943,  44,  107 — 170). — The  neutron  efficiency  of 
the  (y,  n)  process  for  Be  with  y-rays  from  Ra-{B  -f-  C)  Is  compared 
with  the  efficiency  of  a  (Ra-a  +  Be)  source  by  the  method  of  Am  aid  i 
and  Fermi.  The  yield  of  the  y-source  per  cm.  thickness  of  the  Be 
layer  is  5*46  ± 0*3%  of  the  yield  of  the  comparison  a-sourcc  of  the 
same  y-equiv.  Assuming  that  the  most  prolific  of  the  (Rn-a  +  Be) 
sources  emits  22,000  neutrons  per  m-curie  per  sec,,  and  the  no.  of 
effective  y-quanta  is  0*296  per  disintegration,  the  mean  effective 
cross-section  of  Be  for  the  nuclear  photo-effect  with  y-rays  from 
Ra-(B  4*  C)  is  (8*8 ±  TO)  x  10“'2ft  sq.  cm.  These  results  are  com¬ 
pared  with  those  of  other  workers.  A.  J.  M. 

Energies  and  masses  of  nuclear  fission  particles  obtained  by  bom¬ 
bardment  of  uranium  with  neutrons,  W.  Jcntschke  (Z.  Physik, 
1943,  120,.  165 — 184). — A  U  foil  was  bombarded  with  (Rn  Be) 
neutrons,  and  the  masses  and  energies  of  the  fission  products  were 
investigated.  Earlier  experiments  with  thermal  neutrons  have  been 
repeated ;  there  is  considerable  analogy  between  the  results  with 
thermal  and  with  fast  neutrons.  In  the  fission  of  the  nucleus, 
the  mass  of  the  lighter  product  is  79—114,  and  of  the  heavier  125 — 
160,  with  max.  frequencies  at  97  and  142.  The  fission  products  are, 
therefore,  not  equally  massive  when  neutrons  of  ~1G  Me.v.  are  used. 
The  vais.  obtained  when  fast  neutrons  are  used  are  not  so  certain. 
With  fast  neutrons  the  mean  total  energy  of  the  fission  particles 
Is  .103  Me.v.,  and  with  thermal  neutrons  it  is  ICO  Mc.v.  Experi¬ 
ments  with  Th,  in  the  form  of  a  thin  layer  on  a  thicker  substrate, 
give  150  Me.v.  for  the  mean  total  energy,  and  141  and  92  for  the 
masses  of  the  most  frequently  occurring  products.  A.  J.  M. 

Nuclear  disintegration  and  heavy  particles  in  cosmic  rays,  X. 
Heavy  particles  in  cosmic  rays  as  a  consequence  of  nuclear  dis¬ 
integrations.  n.  Mechanism  of  collision  and  vaporisation  pro- 
cesses.  E.  Bagge  (Ann.  Physi/t,  1941,  [v],  30,  51.2—534,  535— 
552). — I.  The  curve  of  frequency  of  occurrence  of  nuclear  dis¬ 
integration  and  of  heavy  particles  with  height  follows  almost  the 
same  course  as  that  of  the  large  Hoffmann  collisions  and  cascade 
electrons.  It  is  therefore  concluded  that  the  nuclear  disintegration 
particles  are  released  by  light  quanta  or  by  charged  particles  of  the 
soft  component  of  cosmic  rays.  The  mean  energy  of  the  radiation 
causing  nuclear  disintegration  is  calc,  to  be  >1010  e.v.  A  necessary 
consequence  of  the  nuclear  transmutation  process  is  the  occurrence 
of  individual  protons  and  neutrons  in  cosmic  rays ;  the  frequency  of 
their  occurrence  agrees  with  the  extent  of  nuclear  transmutation. 
The  energy  spectrum  of  the  proton  paths  is  obtained  and  compared 
with  experiment. 

II.  To  explain  the  experimental  energy  distribution  it  is  necessary 
to  suppose  that  the  primary  process  in  collision  .consists  of  the 
collision  of  a  no.  of  heavy  particles,  in  many  cases  at  least  three, 
A  formula  for  the  velocity  distribution  of  the  emitted  vaporisation 
protons  and  neutrons  which  takes  into  account  the  cooling  effect  on 
the  nucleus  of  the  emitting  process  is  deduced.  Comparison  with 
experiment  indicates  that  larger  portions  of  the  nucleus  must  be 
broken  away  in  the  vaporisation  process.  A.  j.  M. 

Cosmic  rays,  W.  F.  G.  Swann  (J.  Franklin  Inst.,  1943,  236, 
521-540).- — A  popular-style  lecture-survey  of  the  discovery, 
properties,  and  theory  of  cosmic  rays.  N.  M.  B. 

Separation  of  electronic  and  non-electronic  components  of  cosmic 
radiation.  H.  J.  Bhablia  (Proc.  Indian  Acad.  Set.,  1944,  A,  19, 
2 3 — 36) . — Results  obtained  when  the  soft  component  of  cosmic 
radiation  is  removed  by  absorption  in  a  dense  material  must  be 
interpreted  with  caution,  as  the  exclusion  of  the  soft  component  is 
has  been  supposed.  The  behaviour  of  the  soft  component  in 
passing  through  a  slab  of  dense  material  is  discussed  on  the  basis  of 
the  cascade  theory,  and  a  formula  for  the  depth  of  penetration 
of  a  cascade  as  a  function  of  the  energy  of  the  primary  electrons  is 
obtained  by  the  use  of  calculations  duetto  Bhabha  and  Chakrabarty 
(A.,  1942,  I,  350;  1948,  I,  215).  A  simple  formula  for  the  end  of  a 
shower  is  also  given.  Fluctuation  is  important  in  determining  the 
ability  of  an  electron  to  operate  two  counters  separated  by  a  given 
thickness  of  absorber,  and  increases  the  no.  of  such  electrons  tenfold 
for  thick  absorbers.  Formulae  are  given  for  the  no.  of  electrons 
entering  an  absorber,  and  resulting  in  one  or  more  particles  emerging 
from  the  other  side.  A  new  experimental  arrangement  Is  described 
which  makes  more  effective  use  of  the  cascade  process  for  separating 
electrons  from  the  penetrating  radiation.  It  was  devised  especially 
for  measuring  the  penetrating  radiation  in  stratosphere  balloon 
flights,  the  mass  of  absorber  being  kept  as  low  as  possible.  It  is  also 
useful  for  studying  the  range  spectrum  of  cosmic  ray  mesons.  (Cf. 
C.,  1944,  Part  3.)  ~  A.  J.  M. 

Theory  of  the  particle  of  spin  3/2.  V.  Ginzburg  (/.  Physics, 
U.R.S.S..  1943,  7»  115 — 12S). — A  relativistic  theory  In  spinor- 
vector  form.  *'  H.  J.  W. 


Quantum  theory  of  radiation  damping.  E.  Gora  (Z.  Physik,  1943, 
120,  121—147).  A.  J.  M.  * 

Stochastic  problems  in  physics  and  astronomy.  S.  Chandrasekhar 
(Rev.  Mod.  Physics ,  1943,  15,  1—89).* — A  comprehensive  review  In 
which  fundamental  probability  methods  applied  to  physical  and 
astronomical  problems  are  considered.  The  problem  of  random 
flights  is  developed  from  the  simple  one-dimensional  problem. 
The  theory  of  the  Brownian  motion  of  a  free  particle,  and  of  a  free 
particle  In  a  field  of  force,  is  considered.  SmoluchowskTs  conception 
of  probability  after-effects  is  examined,  and  Its  application  to  colloid 
statistics  Is  dealt  with.  The  reversibility  of  thermodynamically 
Irreversible  processes,  and  the  range  of  validity  of  the  second  law  of 
thermodynamics,  are  also  considered.  Probability  methods  in 
stellar  dynamics  arc  reviewed.  A.  J.  M. 

II. — MOLECULAR  STRUCTURE. 

Shifts  in  the  absorption  spectra  of  mononuclear  aromatic  com¬ 
pounds.  O.  Schmidt  (Ber.,  1941,  74,  [J3],  987— 1001).— Extinction 
curves  in  the  near  ultra-violet  are  determined  for  C6Mes  and  CaEtft  in 
cyc/ohexane.  Comparison  with  other  alkyl -substituted  benzenes 
shows  an  increasing  shift  of  the  band  towards  the  red  with  in¬ 
creasing  size  of  the  substituent  group.  This  Is  explained  by  the 
cylindrical  electron  box  model  of  the  CflH6  mol.,  In  which  decreases 
in  the  box  radius  (by  substitution)  are  shown  to  alter  the  electronic 
levels  in  such  a  way  as  to  result  in  a  shift  towards  the  red.  The 
difference  between  the  spectra  of  CaHa  liquid  and  vapour  is  ac¬ 
counted  for  in  the  same  way.  Shifts  are  observed  In  the  spectra  of 
CaH6,  PhCI,  and  C0Et6  in  CHC13  solution,  by  addition  of  SnCl4, 
CaMe0  and  CaEt0  give  yellow  solutions  in  liquid  S02,  S02C12,  SnCl4, 
SOCl2,  oleum,  and  C1S03H.  These  observations,  and  colour 
formations  of  hydrocarbons  with  other  compounds  of  strong  electron 
affinity,  arise  from  an  increase  in  the  length  of  the  electron  box 
due  to  axial  addition  of  the  compounds.  J.  H.  Ba. 

Absorption  speetra  of  uitrophenols  in  liquid  ammonia.  N.  Dichno 
and  A.  Schattenstein  (Acta  Physicochim.  U.R.S.S.,  1942,  17,  230 — 
236) . — The  absorption  spectra  of  o-t  m-y  and  />-N02,CBH1,OH. 
2:4:1-  and  2:6:  l-(NO2)2C0H3<3H,  and  picric  acid  in  liquid  NH3 
were  determined  in  the  range  2500 — 6000  a.  Nitrophenoxide  ions 
are  formed  in  liquid  NH3,  and  the  log  e-A  curves  are  therefore  similar 
to  those  obtained  in  aq.  NaOH ;  the  curves  for  liquid  NH3,  however, 
are  shifted  towards  longer  A  A.  Experiments  with  3:5:1- 
CnHa(N02)vC02H  in  liquid  NH3  confirm  that  the  effect  of  salt  ad¬ 
dition  is  the  larger,  the  smaller  is  the  radius  and  the  larger  is  the 
charge  of  the  ions  of  the  salt.  J.  F.  H. 

Absorption  spectra  of  1  :  2-benzanthracene  and  of  some  methoxy- 
derivatives.  E.  R.  Holiday  (Cancer  Res.}  1943,  3,  689 — 690).- — An 
absorption  curve  (2300 — 4000  a.)  Is  given  for  4'-methoxy~  1  :  2- 
benzanthracene  in  «-C8HMj  and  the  AA  of  absorption  max.  are 
compared  with  those  for  l  :  2-benzanthracene  (I),  9  :  1 0-dimethyl  - 
1  :  2-benzanthracene,  and  a  methylated  metabolite  from  mice 
injected  with  (I)  (cf.  A.,  1944,  III,  489).  A.  j.  E.  W. 

Effects  of  environment  and  aggregation  on  absorption  spectra  of 
dyes,  S.  E.  Sheppard  (Rev.  Mod .  Physics,  1942,  14,  410). — Errata 
(cf.  A.,  1943,  I,  192). 

Ultra-violet  absorption  spectra  of  protein  solutions.  R.  N.  Jones 
and  H.  J.  Creech  (J.  Opt-.  Soc.  Atner 1943,  33,  209 — 218). — Analyses 
of  conjugated  proteins,  formed  by  the  Interaction  of  serum-proteins 
with  the  carbimides  of  certain  polynuclear  aromatic  hydrocarbons, 
are  described.  The  no.  of  hydrocarbon  groups  Introduced  into 
each  protein  mol.  can  be  determined  provided  the  hydrocarbon 
chromophore  has  absorption  max.  at  AA  >3250  a.  B.  S.  C. 

Fluorescence  spectrum  of  many!  fluoride.  D.  D.  Pant  and  N.  D, 
Sakhwalkar  (Proc,  Indian  Acad,  Sci.,  1944,  A,  19,  135— 140).— The 
fluorescence  spectrum  of  solid  UG2F2  has  been  Investigated  at 
liquid  air  temp,,  and  the  17  sharp  and  discrete  bands  have  been 
classified  as  five  groups  and  five  series.  The  bands,  interpreted 
using  the  three  U02‘*  vv,  are  due  to  transitions  from  the  excited 
(0,0,0)'  and  (0,1,0)'  states  to  various  vibrational  levels  of  the 
ground  state.  W.  R.  A. 

gpeetrofluorescences  with  special  reference  to  sugars.  S.  J.  Lewis 
( J.S.C.I.,  1944,  63,  157 — 100). — When  a  fluorescent  substance  Is 
illuminated  by  a  spectrum,  the  curve  of  the  intensity  of  the  degraded 
light  at  successive  AA  is  an  expression  of  the  chemical  nature  of  the 
substance.  It  discriminates  not  only  between  associated  substances, 
e.g,,  mannitol  and  glucose,  but  also  between  a  pure  substance  and  the 
same  substance  when  embodying  a  very  small  proportion  of  a  minor 
compound,  e.g.,  sucrose  alone  and  when  medicated  with  1%  of 
raffinose.  The  method  is  applicable  to  both  solids  and  solutions. 

Distribution  of  radiant  energy  in  fluorescent  spectra  of  atabrin 
and  other  acridine  derivatives.  T.  C.  Butler  (J.  Pharm .  Exp.  Ther 
1944,  80,  70 — 73). — Data  of  absorption  and  fluorescent  spectra  of 
atabrin  dissolved  in  C,H,.  M./15-PO/"  buffer  at  pH  8  and  5*9, 
i5o-C5H11*OH,  or  lactic  acid,  2  ;  5-dichloro-7-methoxyacridine  in 
iso-CsHnOH,  2-chloro-5  -a  mi  no-  7  -me  thoxy  ac  ri  di  ne  hydrochloride 
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in  H20,  and  2-chloro-7 -methoxy-5-acridone  in  CflHs  are  given. 
For  all  these  compounds,  the  fluorescent  spectra  cover  a  wider  band 
of  longer  A  than  do  the  absorption  spectra.  The  A  exciting  max. 
fluorescence  corresponds  with  the  A  at  which  the  absorption  bands 
fade  out.  .  G.  P. 

Nature  of  spectral  diffuse  emission  of  solutions  of  rare-earth  salts. 

A.  A.  Schischlovski  (Acta  Physicochim.  U.R.S.S 1942,  17,  135— 

151). — The  absorption  spectra  of  aq.  solutions  of  salts  and  of 
cryst.  solutions  in  transparent  La  salts  have  approx,  the  same 
structure.  The  photoluminescence  of  Ce*,!  salts  is  generally  un¬ 
affected  by  the  surrounding  medium.  No  quenching  agents  were 
found.  The  absorption  of  Ce',a  solutions  is  not  affected  by  the 
presence  of  alkaline-earth  chlorides,  bromides,  or  iodides,  or  of  HC1 
or  HMGg.  From  these  results  and  theoretical  considerations  it  is 
concluded  that  the  Ce"‘  ion,  and  not  a  complex,  is  the  "  centre  **  in 
the  photoluminescence  of  Ce***  salts.  The  mechanism  of  absorption 
and  emission  of  other  extreme  ions  of  the  rare-earth  group  is  discussed 
in  relation  to  the  structure  of  their  4/n  shell.  J.  F.  H. 

Effect  of  temperature  on  the  intensities  of  Raman  lines.  XIL 
Liquids.  K.  Venkateswarlu  ( Proc .  Indian  Acad.  Sci.,  1944,  A,  19, 
111—116), — In  typical  liquids  (e.g.t  CC14,  CgHg,  BuaGH,  and  PhCI) 
the  Stokes  lines  (except  215  cm."1  of  CC1  s)  decrease «in  intensity  with 
increase  of  temp.,  whereas  the  anti-Stokes  lines  increase.  The 
latter  effect  is  <  that  expected.  The  Stokes :  anti-Stokes  ratio 
agrees  with  that  calc.,  but  Stokes  intensity  does  not  agree  with  calc, 
vals.  (Cf.  A.,  1942,  I,  387.)  L.  j.  j. 

Raman  effect  in  relation  to  crystal  structure  :  sodium  nitrate. 

B.  S.  R.  Rao  (Proc.  Indian  Acad.  Sci.,  1944,  A,  19,  93 — 99), — To 

account  for  the  observed  Raman  and  infra-red  w  of  cryst.  NaNOa, 
force  consts.  6*42  x  105,  1*78  X  106,  0-04  X  1  0s,  and  4*40  X  10s, 
the  same  as  those  calc,  for  the  free  ion,  and  0-03  X  10s,  0*35  X  10s, 
and  0*07  x  106s  referring  to  interionic  forces,  are  adopted.  Calc. 
Raman  and  infra-red  yy  are  87,  190,  766,  1069,  1382,  and  60,  71,  157, 
292,  439,  710,  843,  1411  cm.-1,  respectively.  The  v  of  the  total 
symmetric  oscillation  1048  in  the  free  ion  increases  to  1069  cm.”1  in 
the  crystal.  Two  "lattice  lines"  at  frequencies  190  and  87  cm."1 
are  predicted  by  the  calculation,  and  five  different  v  shifts  in  the 
infra-red  spectrum,  L.  j.  j. 

Raman  effect  and  hydrogen  bonds.  IX.  Solutions  of  salicylic 
acid  and  aspirin.  G.  V.  L.  N.  Murty  and  T.  R.  Seshadri  (Proc. 
Indian  Acad.  Sci.,  1944,  Ae  19,  17 — 20). — The  Raman  spectrum  of 
salicylic  acid  in  diox  an  (I)  and  in  CeH6  has  been  investigated. 
Results  indicate  that  in  (I)  unimol.  chelate  structures  with  the 
solvent  predominate.  In  CsHe  some  unimol.  chelate  structures 
exist,  but  the  majority  consists  of  dimers  of  indefinite  structure,, 
presumably  some  kind  of  open  structure,  The  Raman  spectrum 
of  acetylsalicylic  acid  in  (I)  indicates  the  existence  of  chelate 
structures,  '  A.  J.  M. 

Rotation  of  molecules  in  the  crystal  lattice  and  light  scattering, 

E.  Gross  and  A.  Raskin  Physicochim.  U.R.S.S.,  1942,  17, 

127—134). — Some  crystals  exhibit  anomalies  in  sp.  heat,  dielectric 
const,,  etc.  in  the  temp,  region  immediately  below  the  m.p.  This 
behaviour  is  generally  accompanied  by  an  enantiotropic  transition 
to  a  higher- temp,  form  with  greater  symmetry.  Such  crystals  are 
intermediate  between  true  crystals  and  liquids  and  hence  are 
called  quasi-liquid  crystals The  diffusion  spectra  of  some 
examples  of  such  substances  [CBr4,  cydohexanol,  camphor,  borneol, 
camphene  (I),  and  C2C10]  were  examined  around  the  Rayleigh  line 
at  temp,  between  the  transition  temp,  and  the  m.p.;  the  iow-v 
diffusion  spectra  of  the  liquids  were  also  examined.  None  of  the 
crystals  examined  showed  any  low-v  lines  of  noticeable  intensity. 
(I)  and  CaClg  showed  a  distinct  background  extending  20—25  cm."1 
away  from  the  Rayleigh  line.  The  results  do  not  enable  a  choice 
to  be  made  between  the  Pauling-F owler  theory  of  complete  rotation 
and  the  Frenkel  theory  of  ,f  orientation  fusion  M  for  such  substances. 

J.  F.  H. 

Longitudinal  scattering  of  infra-red  rays  and  the  mol.  wt.  of  high- 
and  low-molecular  substances,  W.  W.  Lepeschkin  (Kolloid-Z.,  1943, 
105,  205—208) .—The  rule  that  the  longitudinal  scattering  of  infra¬ 
red  rays  (Plotnikov  effect)  is  oc  .  cube  root  of  the  mol.  wt.  of  the 
scattering  substance  is  accurate  for  lower-mol.  homologues.  For 
other  low-mol.  substances  the  scattering  is  dependent  not  only  on 
mol.  wt.  but  also  on  mol.  structure.  The  presence  of  OH,  and 
particularly  of  CQ2H,  favours  scattering.  The  ratio  of  the  scattering 
in  a  high-mo! .  substance  to  that  in  a  low-mol.  substance  which 
contains  OH  and  CG2H  is  <  the  ratio  of  the  cube  roots  of  the 
mol.  wts.,  and  the  structure  factor  is  >1.  For  sucrose  the  factor  is 
1*38,  for  citric  acid  it  is  1*43,  and  for  a  degradation  product  of  gelatin, 
1*6.  As  a  general  rule,  in  such  cases,  the  ratio  is  more  nearly  that 
of  the  fourth  root  of  the  mol.  wts.  It  is  possible  to  determine  the 
mol.  wts.  of  the  lower-mol.  degradation  products  of  proteins  by  apply¬ 
ing  this  rule.  A.  J.  M. 

Effect  of  water  vapour*  gases,  and  vacuum  on  the  crystal  photo- 
[electric]  effect  in  semi-conductors*  M.  Ogder  (Rev.  Fac.  Sci. 
Istanbul ,  1943,  8,  A,  23— 38).— The  influence  of  H2G  vapour  on 
the  photo-electric  effect  for  proustite  (two  varieties),  pyrargyrite 
K  2  (A,,  I.) 


(one  variety),  and  cuprite  (three  varieties)  has  been  examined ;  in 
all  cases  there  is  an  increase  in  the  photo-electric  effect.  In  a  vac. 
there  is  a  min.  in  the  e.m.f.  and  current-time  graphs  for  two  varieties 
of  cuprite  and  for  the  third  a  sinking  to  a  const,  low  vah  For 
proustite  and  pyrargyrite  there  is  a  variation  in  e.m.f.  and  current 
but  no  min.  Dry,  electrolytieally  produced  02  and  H*  have  no 
effect  on  proustite  after  keeping  in  a  vac.  The  variation  of  e.m.f. 
and  current  with  intensity  of  illumination  for  this  crystal  shows  that 
at  high  intensities  it  is  possible  to  measure  the  current  but  not  the 
potential.  Some  other  secondary  phenomena  are  described.  The 
general  pretreatment  of  crystals  was  washing  with  a  brush  moistened 
with  EtOH.  Dipolar  mols.  are  adsorbed  on  the  crystal  surface  in 
the  liquid  state,  forming  a  double  layer,  the  conductivity  of  which  is 
<  that  of  the  crystal  surface,  so  that  the  potential  and  current 
rise.  The  min.  is  caused  by  the  increase  in  conductivity  due  to  a 
decrease  of  adsorbed  mols.  on  evacuation,  followed  by  a  decrease  in 
conductivity  due  to  the  disappearance  of  Or  These  results,  taken 
with  those  of  Brauer  and  Dubar  (A.,  1930,  1055),  prove  the 
correctness  of  Demberis  model  of  a  photo-cell  (A.,  1932,  8), 

J.  O'M.-B. 

Breakdown  and  time-lag  o!  dielectric  materials*  Breakdown  o! 
liquid  carbon  tetrachloride*  S.  S.  Attwood  and  W.  H.  Bixby  (/. 
Franklin  Inst.,  1943,  235,  259 — 272) . — Theories  and  formulae  are 
discussed.  Experimental  data  for  CC14  indicate  that  modern 
theories  may  be  applicable  to  a  wide  range  of  dielectrics  if  their  mol. 
constitution  is  ionic,  and  that  the  technically  important  time-lag 
follows  a  simple  rule  in  its  dependence  on  over-voltage.  N.  M.  B. 

Interferometry.  I.  (a)  C.  V.  Raman,  (b)  L.  B.  Tuekerman. 
(c)  S.  Tolansky  (Phil.  Mag.,  1944,  [vii],  35,  210— 213).— (a)  A 
priority  claim  (cf.  Tolansky,  ibid.,  1943,  [vii],  34,  555). 

(b)  Attention  is  directed  to  work  by  Pohl  (PhysikaL  Z.y  1940,  41, 
498). 

(c)  A  reply.  H.  j.  W. 

Origin  and  complications  o!  electric  double  refraction  and  of 
electric  diohroism  in  dilute  dispersed  systems*  W.  Heller  (Rev. 
Mod.  Physics ,  1942,  14,  390 — 409). — A  general  survey  of  the  possible 
causes  of  double  refraction  in  steady  and  alternating  fields.  Complic¬ 
ations  may  be  due  to  orientation  by  convection  or  sedimentation, 
to  orientation  or  deformation  in  an  inhomogeneous  field,  and  to  the 
competition  between  intrinsic  and  "  form  ”  double  refraction  for 
an  isometric  particles.  Four  types  of  electric  dichroism  are  noted- 
two  due  to  absorption  and  two  to  scattering  or  reflexion. 

H.  J.  W. 

Migration  double  refraction  of  fibre  molecules  in  an  electric  field, 
W,  Kuhn  and  H.  Kuhn  ( Helv .  Chim.  Acta ,  1944,  27,  493—499),— 
Methylcellulose  degraded  to  an  ^60-fold  polymer  and  oxidised 
by  I  to  methylcellulose monocarboxy lie  acid  shows  strong  double 
refraction  when  its  aq.  solutions  are  placed  in  electric  fields  of  450 — 
1200  v,  per  cm.  The  double  refraction  const,  is  1*1  x  10~8,  in 
qual.  accord  with  the  val.  deduced  from  consideration  of  the  orient¬ 
ation  of  the  mols.  in  the  electric  field.  J.  W,  S. 

Hydrogen  bond,  C.  E.  Kendall  (Chem.  and  hid.,  1944,  211). — 
The  effect  of  H  bonding  on  y  is  considered  (cf.  Friend,  A.,  1944,  I, 
149),  The  variation  of  7)  with  mol.  wt.  for  compounds  in  which  the 
intermol.  forces  are  (a)  van  der  Waals  forces,  (5)  dipole  attractions 
and  van  der  Waals  forces,  (c)  H  bonds,  dipole  attractions,  and  van 
der  Waals  forces,  is  shown  graphically.  Compounds  of  class  (c) 
have  higher  than  the  others.  The  aliphatic  acids  have  lower  7? 
than  the  corresponding  alcohols,  since  the  latter  form  transient 
groups  of  mols.  linked  by  H  bonds,  whilst  the  acids  tend  to  form 
dimers  in  which  the  H  bonds  are  stabilised  by  resonance.  Com¬ 
parison  of  the  v  of  o~ ,  m-,  and  ^-C4H4CI*OH  (4*20,  16*7,  and  23*0 
centipoises,  respectively,  at  20°)  indicates  that  H  bonding  occurs  in 
these  compounds,  and  that  it  is  intramol.  in  the  case  of  the 
o-compound,  and  intermol.  in  the  others,  A.  J.  M. 

Systematica  of  states  of  aggregation*  G.  F.  Huttig  (Kolloid-Z., 
1943,  104,  161— 167).— The  conceptions  of  mol.  mobility,  degree  of 
ordering,  and  degree  of  dispersion  are  used  as  parameters  in  the  dis¬ 
cussion  of  a  state  of  aggregation.  A  diagram  is  given  showing  how  the 
various  states  of  aggregation  differ  with  regard  to  these  parameters. 

A.  J,  M, 

Temperature  variation  of  surface  tension  and  the  molecular 
diameters  of  water  and  benzene,  A.  Espurz  (Anal.  Fis.  Quim., 
1942,  38,  303 — 315). — From  vals.  of  y  for  HtO  and  C8He  it  is  calc, 
by  the  Ramsay-Shields  formula  that  the  degrees  of  association  are 
3*20  and  1,  respectively.  The  **  active  surface  tension  "  yg  arising 
from  the  kinetic  energy  is  related  to  the  surface  tension  y0  at  0°  K, 
by  ys  =  y®{V®iVy2^  —  y  and  should  replace  y  in  the  formula  of 
Mokrouskin  (A,,  1924,  ii,  820).  The  calc,  val.  of  the  mol.  diameter 
of  CsH6  is  >  that  given  by  Sirk*s  formula,  F,  R.  G. 

Measurement  of  surface  tension  by  means  of  sessile  drops*  [Sur¬ 
face  tension  of  water,]  H.  J.  Taylor  and  J.  Alexander  (Proc,  Indian 
Acad.  Sci.,  1944,  A,  19,  149 — 157). — y  for  H*0  against  saturated 
air  is  72*70 ±0*07  and  71*56±0*O7  dynes  per  cm.  at  20°  and  27*7°, 
in  good  agreement  with  recorded  vals,  (Cf.  C.,  1944,  Part  3.) 

W,  R.  A. 
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Parachors  of  cis-  and  rra/w-decahydronaphthalene.  F.  H.  Lee 
(/.  Chinese  Chem.  See.,  1943,  10,  16 — 18). — The  parachors  of  cis- 
and  frfliw-decahydronaphthalene,  calc,  from  the  data  of  Seycr  and 
Davenport  (A.,  1941,  I,  458),  are  366*0  and  370*1,  whereas  the  calc, 
val,  is  368*0  for  both  isomerides.  J.  W.  S. 

ill.— CRYSTAL  STRUCTURE. 

Fundamentals  of  crystal  physics*  (Sir)  C.  V,  Raman  {Current 
Sci.,  1943*  12,  342 — 344). — An  address. 

Low  angle  X-ray  scattering  from  chrysotiles*  I.  Fankucfaen  and 
M,  Schneider  (j.  Amer.  Chem.  Sac.,  1944,  66,  500—501). — Both 
wide-  and  low-angle  X-ray  diffraction  of  four  chrysotiles  are  studied. 
Wide-angle  scattering  is  similar  in  each  case.  Two  lines  are  visible 
in  each  low-angle  diagram,  the  ratios  of  the  Bragg  spacings  being 
t/Z,  suggesting  a  parallel  fibrous  structure.  Diameters  of  the  fibrils 
have  been  calc.,  and  it  is  suggested  that  differences  in  mechanical 
properties  can  be  correlated  with  different  fibre  diameters. 

W.  R.  A. 

Influence  of  crystal  size  on  the  absorption  factor  as  applied  to 
Bebye-Scherrer  diffraction  patterns,  A.  Taylor  {Phil.  Mag.,  1944, 
[vii],  35,  215— 229}.— The  absorption  factor  r  for  a  spherical  crystal 
is  calc,  from  the  tabulated  factors  for  cylindrical  crystals  due  to 
Bradley  (A.,  1935,  1306).  A  table  of  r  is  given  for  various  reflecting 
angles  and  crystal  sizes.  The  application  of  these  results  to  a 
cylindrical  powder  specimen  is  discussed,  and  the  effects  of  crystallite 
aggregation,  size,  and  dilution  in  the  embedding  matrix  are 
considered.  H.  J.  W. 

Geometry  of  spherical  packing*  I,  II*  R-  Straubel  (Kolloid-Z., 
1943,  104,  167—180  ;  105,  227 — 241). — I.  Mathematical.  A  no.  of 
cases  of  spherical  packing  are  considered. 

II.  The  geometry  of  spherical  packing  of  systems  with  up  to  12 
elements  is  worked  out.  The  stability  of  each  arrangement  is 
discussed*  A.  J.  M. 

Various  types  of  disturbances  in  crystal  lattices  and  their  influence 
on  chemical  reactions  and  surface  activity.  J.  A.  Hedvall  [Chalmers 
Tekn.  Hogskoi.  HandL,  1942,  No.  4,  25  pp.). — Theories  of  imper¬ 
fections  in  crystal  lattices  are  reviewed.  Reversible  imperfections 
are  considered,  and  the  application  of  the  Schottky- Wagner  theory 
of  faulty  arrangement  to  the  formation  of  solid  solutions  is  discussed. 
In  some  cases  of  reactions  between  solids,  e.g.t  Ag2HgI4  from  Agl  and 
Hgla,  the  process  can  be  followed  kinetically.  Theory  and  experi¬ 
ment  agree  closely  in  the  case  of  the  formation  of  CuaO.  The 
effect  of  irreversible  imperfections  is  also  considered,  especially 
in  the  case  of  the  reactivity  of  Fe203  with  CaO.  The  possibility 
of  changing  the  surface  activity  of  solids  by  disturbances  less  violent 
than  the  production  of  real  imperfections,  e.g.t  by  magnetic,  electrical, 
and  photochemical  effects,  is  discussed.  The  kinetics  of  the  de¬ 
comp.  of  HCO|H  in  contact  with  a  Pd— Co  catalyst  have  been  investig¬ 
ated,  and  it  is  found  that  there  is  a  marked  change  of  velocity  in  the 
neighbourhood  of  the  Curie  point.  There  are  5—10  times  as  many 
active  centres  when  the  catalyst  is  in  the  paramagnetic  state  com¬ 
pared  with  the  ferromagnetic  state.  There  is  a  discontinuity  in  the 
velocity  of  dissolution  of  Rochelle  salt  at  the  electric  Curie  point. 
The  effect  of  light  on  surfaces  is  dealt  with.  Experiments  with  CdS 
and  phenol p fa t halei n  (I)  show  that  the  quantity  of  (I)  adsorbed  on 
CdS  is  smaller  in  light  than  in  darkness.  The  difference  of  activity 
of  different  surfaces  of  the  same  crystal  is  also  evident  in  photo¬ 
chemical  processes.  The  layer-latticed  Cdl2,  when  irradiated  with 
short- A  ultra-violet  in  the  presence  of  traces  of  HaO,  was  attacked  only 
on  the  *'  prism  faces,  which  were  blackened,  while  the  ionic  surfaces 
were  unaffected.  0$  inhibited  the  effect,  The  effect  is  also  ob¬ 
served  with  the  crystal  form  of  CdBr2  which  is  similar  to  Cdl2, 
but  not  with  the  other  modification.  A.  J.  M. 

Diffraction  of  X-rays  by  liquid  elements,  N.  5.  Gingrich  (Rev. 
Mod .  Physics,  1943,  15,  90— 110).-— The  diffraction  of  X-rays  by 
23  liquid  elements  has  been  investigated  by  various  workers,  and 
the  results  are  here  reviewed.  The  intensity  and  distribution  curves 
are  given  for  16  elements.  On  the  basis  of  assumed  models  for  the 
liquid  state,  ideal  distribution  curves  can  be  constructed.  Com¬ 
parison  of  these  curves  with  the  observed  data  makes  it  possible  to 
obtain  interat.  potentials  and  certain  physical  properties  of  the  liquid* 
The  curves  also  indicate  the  mol.  state  of  the  liquid.  A.  j,  M. 

Electron  microscope  photographs  of  the  lamellar  structure  of 
magnesium  hydroxide*  T.  Marx  and  G.  Wehner  (Kolloid-Z.,  1943, 
105,  226—227).— X- Ray  experiments  (Fricke  et  al A.,  1937,  I,  83) 
indicate  that  cryst,  Mg(OH)a  has  a  layer  lattice,  the  thickness  of  the 
lamellae  being  ^100  a.  This  has  been  confirmed  by  the  investigation 
of  commercial  Mg(OH)g  with  the  electron  microscope;  the  thickness 
of  the  lamellae  is  20—100  a.  It  is  possible  that  this  is  not  the 
original  form  of  the  Mg(OH)2  crystal,  as  change  of  structure  may 
occur  under  the  conditions  of  high  vac.  and  temp,  used  with  the  elec¬ 
tron  microscope.  The  same  type  of  structure  was  observed  with 
MgO  obtained  by  heating  the  same  Mg(OH)s.  A.  J.  M. 

Investigation  by  electron  diffraction  of  the  structures  of  halogen 
derivatives  of  tin,  arsenic,  and  nitrogen*  H.  A.  Skinner  and  L.  E. 


Sutton  (Trans.  Faraday  Soc.,  1944,  40,  164 — 184). — The  following 
are  the  lengths,  in  a.,  of  the  central  atom-halogen  links,  determined 
from  electron-diffraction  patterns  of  the  vapours,  in  the  compounds 
indicated  :  SnMe3Cl  2*37±0*03,  SnMe2Cla  2-344-0-03,  SnMeCL, 
2*32±0*03,  SnMesBr  2*49±0*03,  SnMe2Br„  2*48±0*02,  SnMeBr3 
2*45 ±0*02,  SnMeJ  2*72  ±0-03,  SnMetIt  2-69 ±0*03,  SnMel,  2*68 ± 
0*02,  AsMeaCl  2*18±0  04,  AsMe2Br  2*34±G*04,  AsMesI  2*52±G*03 
(cf.  1*77  ±  0*02  for  NMe2Cl  and  1-74  ±0*02  for  NMeClJ.  These 
and  other  data  indicate  that,  in  general,  such  links  become  pro¬ 
gressively  shorter  as  the  no.  of  halogen  atoms  displacing  H  or  Me 
on  the  central  atom  increases.  This  behaviour  is  in  accordance 
with  the  theory  that  bond  contractions  are  a  function  of  differences 
of  electronegativity,  but  not  with  one  that  ignores  the  effects  of 
charge  redistribution  arising  from  multiple  bonding,  F.  L.  U. 

Magnetic  investigations  of  organic  substances,  XXT,  XXII, — See 
A,,  1944,  II,  189. 

Scattering  of  light  by  single  crystals.  Intensity  measurements. 
S.  Bhagavantam  and  K.  Venkateswarlu  (Proc.  Indian  Acad .  Sci.t 
1944,  A,  19,  10S — 1 10) . — Relative  intensities  of  Rayleigh  and  Raman 
lines  in  calcite  and  quartz  crystals  are  determined  for  different 
orientations,  CC14  being  used  as  intermediate  standard.  The 
Rayleigh  intensity  is  2—7  times  that  of  the  principal  Raman  line. 

L.  J*  J . 

Statistical  theory  of  the  brittle  strength  of  real  crystals,  J.  I. 
Frenkel  and  T,  A.  Kontorova  (J.  Physics ,  U.R.S.S.,  1943,  7,  108 — 
114).— The  strength  of  a  crystal  is  assumed  to  be  determined  by 
the  most  <c  dangerous  "  inhomogeneity  present.  The  strength  of  a 
crystal  therefore  depends  on  its  voL,  just  as  in  the  ##  weak  link  ” 
theory  the  strength  of  a  chain  depends  on  its  length,  A  statistical 
treatment  of  brittle  strength  is  given.  H.  J.  W. 

Correlation  of  solution  potentals  with  orientations  of  single  crystals 
of  high-purity  aluminium —See  A,,  1944,  I,  178, 

Elasticity  s  creep*  and  recovery  of  acetate  and  viscose  rayon  yarns. — 

See  B.,  1944,  II,  133, 

Isomorphism  and  polymorphism  of  barbituric  acid  derivatives, 
(Frl.)  M,  Brandstatter  (Z.  physikal.  Chem.,  1942,  A,  191.  227 — 
240). — The  phase  behaviour  of  binary  mixtures  of  some  40  derivatives 
of  barbituric  acid  was  investigated  by  the  contact  method  of  K offer 
(C.,  1944,  Part  3).  Examples  of  RoozeboonTs  types  I,  III,  IV,  and 
V,  as  well  as  mixed  types,  are  given.  J.  F.  H. 

IV. — PHYSICAL  PROPERTIES  OF  SUBSTANCES. 

Theory  of  the  intermediate  state  of  superconductors,  L.  Landau 
(/.  Physics ,  U.R.S.S.,  1943,  7,  99— 107).— The  intermediate  state 
is  assumed  to  be  laminar,  alternate  lamina?  being  normal.  The 
laminae  split  up  info  fringes  near  the  surface  of  the  superconductor. 
This  leads  to  an  explanation  of  the  hysteresis  in  the  transition  to  the 
intermediate  state.  The  behaviour  of  a  superconductor  containing 
a  narrow  slit  transverse  to  the  magnetic  field  is  investigated. 

H,  J.  W, 

Higher  paraffin  hydrocarbons*  Correlation  of  physical  properties, 
A.  W,  Francis  (Ind.  Eng .  Chem.,  1944,  36,  256— 260).— df  and  wf 
of  ^-paraffins  and  of  paraffins  of  structures  CHRR'R",  CHEtRR', 
Pr$ » [CH2] nxPiP,  and  (CHRR')a  can  be  expressed  A  —  Bjx,  where  x  is 
the  total  no.  of  C  atoms  (dill)  and  A  and  B  are  const,  for  each 
structural  series  but  vary  with  the  series.  For  other  paraffins 
these  properties  can  be  calc,  by  adding  suitable  increments  dependent 
on  the  mode  of  building  their  structures  from  those  of  lower  paraffins. 
The  b.p.  of  branched-chain  paraffins  are  correlated  similarly  but 
show  wider  discrepancies.  J.  W.  S, 

Specific  heat  of  zirconium  dioxide  at  low  temperatures,  K,  K. 
Kelley  (Ind.  Eng .  Chem.,  1944,  36,  377). — Fused  ZrOa  (purity 
99*14% ;  SiOa  0*30,  TiOa  0*20,  CaO  0-07%)  has  C*  (corr.  for  impurities) 
1-473  at  54*3°  k.,  rising  to  13*25  at  295-0°  k.  (27  vals.  determined 
at  intermediate  temp.);  hence  5  —  12*03 ±0-08,  and  AG  —  —244-2 
kg.-cal.*  at  298*16°  k.  M.  H.  M,  A. 

Determiiiation  ol  the  thermal  constants  of  samples  of  activated 
charcoal  and  silica  gel,  L.  K.  Simonova  (J.  AfipL  Chem .  Russ., 
1943,  16,  87 — 94).— Measurements  were  made  on  air-dried  industrial 
absorbents  comprising  three  samples  of  activated  bone-C  and  one 
of  SiOg  gel.  Diffusivity  vals.  (sq.  m.  per  hr,  x  10~4)  were  at  0°  5*41— 
8*19,  at  20s  5*91 — 9*08,  and  at  70°  7*87—13*34.  Powdering  of  the 
samples  increased  these  vals.  by  ~11%.  Thermal  conductivity 
(kg.-cal.  per  m.  per  hr.  per  degree)  was  in  the  range  (0°)  0*08—0*17, 
(20°)  0*09 — 0*21,  and  (70°)  0*12—0*24.  The  average  increase  on 
powdering  was  35*9%.  Sp,  heat  (kg.-cal.  per  kg.  per  degree) 
varied  from  0*294  to  0*332 ;  the  influence  of  temp,  was  negligible 
but  the  sp.  heat  was  decreased  ^2%  by  powdering.  V.  B. 

Mechanism  of  the  dependence  of  the  thermal  conductivity  on 
pressure  in  gases.  I.  Ethyl  chloride.  K.  Schafer  and  O.  R.  Foz 
(Anal  FIs.  Quim 1942,  38,  316— -340).— Vals.  of  h  for  EtCl  show  a 
variation  with  p  >  that  required  by  Maxwell’s  theory.  This  is 
attributed  to  the  formation  of  double  mols.  for  p  >50  mm,;  the 
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expression  for  the  second  virial  coefL  is  shown  to  be  Bt  —  RT/kpt 
where  Bx  is  due  to  double  mols.  F.  R.  G. 

Some  problems  involving  line  sources  in  conduction  of  heat.  J.  E. 
Jaeger  (Phil.  Mag.,  1944,  [vii],  35,  109—179). — The  temp,  due  to 
an  instantaneous  line  source  parallel  to  the  axis  of  a  solid  cylinder 
embedded  in  a  solid  medium  of  different  thermal  consts.  is  deter¬ 
mined.  The  problem  of  a  line  source  of  given  strength  moving  with 
a  const,  angular  velocity  around  the  surface  of  a  solid  cylinder  is  also 
solved.  This  solution  is  applied  to  the  practical  problem  of  the 
grindstone  used  in  wood-pulping.  H.  J.  W. 

Thermodynamic  properties  ol  light  hydrocarbons.  D.  E.  Holcomb 
{Ind.  Eng .  Cheni.,  1944,  36,  384).^ — Enthalpy  charts  given  pre¬ 
viously  (A.,  1942,  I,  321)  are  corr.  j.  W. 

Differential  equations  of  wave  propagation  in  gases.  K.  Bechert 
(Ann.  Physik,  1941,  [v],  39,  357—372) .—Mathematical .  L.  J.  J. 

Variation  of  the  viscosity  of  gases  and  vapours  with  temperature. 
W.  Licht,  jun.,  and  D.  G.  Stechert  (J.  Physical  Ghent.,  1944,  48, 
23— 47).— Equations  relating  rj  and  temp,  of  gases  arc  reviewed. 
With  the  exception  of  H2  and  He  for  which  Trautz’s  equation  is 
equally  satisfactory,  Sutherland's  equation  has  been  shown  to  be 
the  most  reliable.  A  universal  tj  equation,  which  is  independent  of 
the  substance  and  requires  knowledge  only  of  crit.  temp,  and 
pressure  and  mol.  wt,,  has  been  derived.  A  nomograph  for  determin¬ 
ing  v  from  this  equation  is  reproduced.  C.  R.  H. 

Calculation  ol  most  probable  concentration  in  diffusion  theory. 
E.  M.  Galvez  Laguarta  (Anal.  FIs.  Quint.,  1942,  38,  102 — -104). — - 
The  most  probable  val.  of  the  concn.  of  a  diffused  phase  is  expressed 
mathematically  in  terms  of  the  initial  condition  of  the  system  and 
the  Brownian  effect.  The  formula  can  be  applied  to  the  calculation 
of  the  rate  of  propagation  of  matter,  heat,  light,  and  electricity. 


V. — SOLUTIONS,  DISPERSIONS,  AND  MIXTURES. 

Structure  of  water  in  aqueous  solutions.  E>.  D.  Eley  (Trans. 
Faraday  Sac.,  1944,  40,  184 — -194).— The  two-stage  process,  (1)  crea¬ 
tion  of  a  cavity  in  the  H20,  (2)  insertion  of  a  gas  mol.  in  the  cavity, 
is  used  in  a  discussion  of  the  energy  and  entropy  of  dissolution  of 
inert  gases.  Previous  work  fcf.  A.,  1938,  I,  619;  1939,  I,  607)  is 
extended  by  presenting  a  mol.  theory  for  the  low  energy  of  cavity 
formation  and  by  showing  that  the  smallness  of  this  energy  term  is 
due  to  a  polarisation  of  the  H20  mols.  in  the  region  of  the  cavity 
that  persists  when  an  inert  gas  enters  the  cavity.  There  is  evidence 
that,  whilst  an  inert  gas  atom  can  occupy  only  a  restricted  no.  of 
sites  in  TLO,  ions  can  exchange  with  any  H.sO  mol.  in  the  solution, 
considered  as  a  quasi-lattice.  Existing  theories  of  the  partial 
molal  heat  capacities  of  ions  in  aq.  solutions  fail  to  account  for  the 
opposite  effect  on  this  property  of  increasing  ionic  radius  shown  by 
inert  gases  on  the  one  hand  and  by  ions  on  the  other.  An  explanation 
based  on  a  long-range  polarisation  extending  far  beyond  the  first 
hydration  shell  is  offered.  F.  L,  U. 

Apparent  ionic  volume  in  infinitely  dilute  solutions.  F.  H.  Lee 
(J.  Chinese  Ghent.  Sac ,,  1942,  9,  46— 53).— In  alkali  metal  halide 
solutions  the  apparent  vol.  V.  of  the  ion  pairs  at  infinite  dilution  is 
related  to  the  spherical  vol.  of  the  ions  in  the  cryst.  state  (ve  and  va) 
by  V  =  A  (v£  +  va)  —  B,  where  A  and  B  are  consts.  dependent  on 
temp,  with  the  vals.  1*87  and  20s7  cu.  a,,  respectively,  at  25°. 
The  vals,  of  V  for  Na  halides  are  low,  indicating  that  the  Na“  ion 
has  an  abnormally  small  vol.  in  solution.  The  relation  is  explained 
by  supposing  vc  and  v&  to  be  determined  by  the  effective  ionic  vol. 
•due  to  its  kinetic  effect  and  by  the  electrostriction  of  a  unimoL 
layer  of  HsO  around  the  ion,  J.  W.  S« 

Osmotic  pressures  lor  mixed  solvents.  F.  T.  Wall  (J.  Amer. 
Ghent.  Soc ,,  1944,  06,  446 — 449). — Mathematical.  The  osmotic 
pressure,  ir,  of  solutions  in  mixed  solvents  has  been  derived  thermo¬ 
dynamically.  Measured  vals.  of  tt  have  definite  significance  only 
when  the  solutions  on  either  side  of  the  membrane  have  different 
compositions,  subject  to  certain  relationships.  Van’t  Hoff's 
equation  holds  true  for  infinitely  dil.  solutions.  With  cone, 
solutions,  complications  are  to  be  expected  in  the  determination  of 
tt,  especially  with  dynamic  methods.  W.  R.  A. 

Cryoseopy  of  isanic  acid.  Y.  Doucet  and  M.  Fauve  (Compt.  rend., 
1942,  215,  533' — 534). — The  cryoscopic  const,  in  AcOH  is  3*72  and 
in  C6Hg  5T2,  The  mol.  wt.  of  the  acid  is  274,  and  the  structure 
CHf:CH-[CHJ4-CjC-CsC-[CHJs-C02H.  N.  M.  B. 

Critical  graphical  methods  for  calculating  isotonic  concentrations 
and  freezing  points  of  aqueous  solutions. — See  A.,  1944,  III,  497. 

Fine  structure  of  glasses.  Change  ol  fine  structure  in  system 

PaOs~ZnO. — See  B.,  1944,  I,  235. 

Density,  thixotropy,  and  setting  of  silver  amalgams. — See  B.,  1944, 
I,  243. 

Volume  relations  in  alloys  in  the  heterogeneous  liquid-solid  region. 

I.  F.  Sauenvald  (Melallwirls.,  1941,  20,  405—408 ;  cf.  A.,  1944,  I, 


102). — -Existing  data  are  reviewed  and  discussed  with  particular  refer¬ 
ence  to  the  systems  Fe-C,  Cu-Sn,  Cu-Zn,  and  Cu-Al.  C.  E.  H. 

Strcuture  of  hard  metal  alloys.  W.  Dawihl  and  J.  Hinnubcr 
(Kolloid-Z 1943,  104,  233 — 236). — The  hardness  of  metal  alloys 
composed  of  WC  and  ~G%  of  a  metal  of  lower  m.p.  (Co)  can  be 
explained  as  due  to  the  formation  of  a  WC  skeleton.  The  strength 
of  this  skeleton  is  revealed  by  treating  sintered  plates  of  the  alloy 
with  HC1,  which  leaves  an  almost  complete  skeleton  of  WC  crystals. 
If  the  sintered  plate  contains  >10%  Co,  it  disintegrates  when  treated 
with  HC1.  The  variation  of  mechanical  strength  of  pure  WC,  and 
of  alloys  with  6  and  1 1  %  Co,  with  sintering  temp,  has  been  determined, 
and  the  results  agree  with  the  WC  skeleton  tneory.  A.  J.  M. 

Physico-chemical  study  of  phases  having  the  nickel  arsenide  struc¬ 
ture  in  the  systems  iron-antimony*  cobalt-antimony,  and  nickel- 
antimony.  N.  V.  Ageev  and  E.  S.  Makarov  (Bull.  Acad.  Sci. 
U.R.S.S.,  CL  Sci .  Ghim.,  1943,  87- — 98)*— Ni-Sb  alloys  containing 
41 — 56  at.-%  of  Sb  are  studied.  From  micro- sections,  the  lattice 
spacings  a  and  c,  electrical  resistance  rf  and  its  temp,  coefL  a ,  it  is 
concluded  that  the  y  phase  exists  between  46*4  and  54-4  at.-%  of 
Sb.  At  50  at.-%  of  Sb  r  has  a  min.,  and  a  a  max.,  and  at  54*4% 
r  has  a  max.  and  a  a  min.  The  hardness  h  (Shore)  has  a  min.  at 
50%  of  Sb.  The  y  phase  of  Co-Sb  alloys  (42—54  at.-%  of  Sb)* 
lies  between  43-4  and  49-6%  of  Sb.  Within  the  y  phase  r  and  k 
decrease  when  the  %  of  Sb  increases.  This  phase  is  a  solid  solution 
of  Co  in  the  apparent  M  compound  CoSb.  The  c  phase  of  Fe-Sb 
alloys  (35 — 51  at.-%  of  Sb)  lies  between  42  and  48%  of  Sb.  Data 
on  r  and  a  are  incomplete  because  of  the  brittleness  of  this  phase, 
and  h  decreases  when  the  %  of  Sb  increases.  In  the  series  Ni-Co-Fe 
r  increases  and  a  decreases.  The  a  spacing  increases  in  the  order 
Co  <  Hi  <  Fe,  and  c  in  the  order  Fe  <  Ni  <  Co.  The  strength 
of  the  chemical  bond  increases  in  the  order  FeSb  <  CoSb  <  NiSb. 

J-  J-  B. 

Gas  solubility  and  partial  pressure.  Nomograph  lor  correlation  of 
data.  D.  F.  O tinner  and  R.  F.  Benenati  (Ind.  Eng .  Ghent.,  1944, 
36,  376— 377).— Nomograms  are  given  for  obtaining  the  partial 
pressure  at  various  temp,  for  CCX  in  H20,  CeH$,  and  aq.  Na3C03  4* 
NaHCOg ;  HC1,  NH3l  S02,  and  Cl,  in  HsO  ;  S03  in  H2S04.  j.  W. 


Solubility  of  aluminium  "bromide  in  «-butane.  J.  D.  Held  man 
and  C.  D.  Thurmond  (J.  Amer .  Ghent .  Soc.,  1944,  60,  427—431).— 
Measurement  of  the  solubility  of  AIBr3  in  ?2-C4H10  from  28*3°  to 
97 -5°  (m.p.  of  A1Bf3)  reveals  no  evidence  for  a  phase  transformation 
in  AlBra  at  ~70o.  The  system  is  regular  in  the  Hildebrand  sense. 
The  solubility  of  AlBr3  in  16  other  solvents  is  briefly  discussed. 

W.  R.  A. 

Mechanism  ol  solvent  action.  A.  K.  Doolittle  (Ind.  Eng .  Ghent., 
1944,  36,  239— 248).— The  processes  operating  during  the  dissolution 
of  macro  mol.  substances  are  assumed  to  involve  solvation-desolv¬ 
ation  equilibria  between  the  solute  and  solvent  and  aggregation- 
disaggregation  equilibria  between  solute  mols.  For  solvent  mix¬ 
tures  comprising  an  active  solvent  mixed  with  a  diluent  liquid  the 
min.  mol.  concn,  of  solvent  ('*  threshold  concn.’*)  required  to  initiate 
dissolution  decreases  to  a  const,  min.  val.  on  ascending  a  homologous 
series  of  solvents.  This  val.  (“  class  threshold  concn/1)  is  independ¬ 
ent  of  the  diluent,  provided  this  is  a  true  non-solvent.  In  certain 
cases  it  is  possible  to  pass  out  of  the  solvent  region  at  the  low  mob 
wt.  end  of  a  series,  and  it  is  always  possible  to  do  so  at  the  high 
mol.  wt.  end  since  the  mol.  concn.  of  pure  compound  decreases 
with  increasing  mol.  wt.  For  solutions  of  const,  solute  concn. 
log  rj  —  A  4*  Bjn  (t]  —  viscosity,  n  —  concn,  of  solvent  liquid, 
A  and  B  are  const.),  except  near  the  threshold  concn,,  where  log  tj 
rises  rapidly  with  decreasing  n ,  approaching  oo  as  n  approaches 
the  threshold  concn.  The  application  of  the  author’s  theory  to  the 
mechanisms  of  film  formation  and  plasticisation  are  discussed. 

J.  W.  S. 

Penetration  of  hydrogen  in  monocrystalline  and  polycrystalline 
iron,  A.  Portevin,  G.  Chaudron,  and  L.  Moreau  (Compt.  rend., 
1942,  215,  351—353  ;  cf.  A.,  1943,  I,  69).— The  expulsion  of  adsorbed 
H,  by  heating  in  vac,  at  different  temp,,  was  investigated  by  micro¬ 
graphic  examination  and  hardness  tests  after  submitting  the  residual 
gas  to  ionic  bombardment  following  each  heating.  Results  are 
tabulated,  and  differences  in  the  retention  of  the  H  in  the  lattice 
and  in  the  intergranular  joints  and  its  expulsion  for  the  two  cryst. 
forms  of  Fe  are  discussed.  N.  M.  B. 

Occlusion  o!  hydrocarbons  by  chabazite  and  analcite*  R.  M. 
Barter  and  D,  A.  Ibbitson  { Trans.  Faraday  Soc.,  1944,  40,  195— 
206). — Sorption  equilibria  between  the  zeolites  and  paraffin  hydro¬ 
carbons  up  to  Cs  have  been  studied  at  various  temp.  Isotherms 
and  some  isosteres  are  given.  Sorption  of  CH4  and  CgHg  occurs 
very  rapidly,  and  that  of  the  higher  members  fairly  rapidly  only  at 
or  above  100s.  Branched  chains  are  not  sorbed.  Thermodynamic 
properties  (A  H,  A  A®,  AS0)  of  the  solid  solutions  are  obtained  as 
functions  of  charge  of  gas,  chain  length,  or  temp.  In  both  chabazite 
and  active  analcite  the  affinity  of  solutes  for  the  lattice  increases  in 
the  order  He  <  H2  <  02,  A  <  N*,  CH4  <C  CgHfi  <  C3HS  <  n~ C4H10. 

F.  L.  U. 

Kinetics  ol  formation  of  zeoliiie  solid  solutions.  R.  M.  Barrer 
and  D.  A.  Ibbitson  (Trans.  Faraday  Soc.,  1944,  40,  206—216;  cf. 
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preceding  abstract)  .“Solutes  are  occluded  in  chabazite  and  active 
analcite  at  rates  depending  on  their  cross-sectional  diameter  (<2). 
For  d  2f»4*0  a.  (He,  Hs,  02,  Nt,  CH4,  C2H6)  mois.  are  taken  up  by  free 
diffusion  down  minute  channels;  for  d  —  4*89  (higher  «~para£fms)  the 
process  is  one  of  slow  diffusion  in  which  an  energy  of  activation  is 
needed;  mols.  with  d  <5*58  a.  (isoparaffins  and  aromatic  hydrocar¬ 
bons)  are  totally  excluded.  With  n -paraffins  the  rate  decreases 
with  increase  in  chain  length,  and  with  increase  in  the  concn,  of 
gas  initially  within  the  zeolite ;  it  is  also  modified  by  the  conditions 
of  dehydration  of  the  sorbent.  The  kinetics  of  sorption  are  those  of 
a  pure  diffusion  process,  without  any  rate-determining  phase  bound¬ 
ary  processes.  The  sorption  rate  increases  exponentially  with  rise 
of  temp.,  and  apparent  energies  of  activation  are  given  for  C3H8, 
«-C4Hu>  and  w-CyHjg.  F .  L.  U. 

Effects  of  salts  on  the  adsorption  of  erythrosin  on  silver  halides, 

A.  P.  Tai  and  C.  L.  Chen  (/.  Chinese  Chem.  Sec.,  1943,  10,  22—29).— 

The  effects  of  KC1,  KBr,  KI,  and  KCNS  on  the  adsorption  of  ery- 
throsin  on  AgBr,  AgCNS,  and  AgCl  are  irregular  and  hence  the 
adsorptions  of  the  anions  do  not  follow  the  Paneth-Fajans  rule. 
The  observations  made  are  interpreted  on  the  basis  of  pptn.  of  less 
sol.  Ag  halides,  disruption  of  the  crystal  lattice  of  the  ppt.  through 
adsorption  of  larger  anions,  and  the  increased  adsorption  of  K”  as 
compared  with  the  Na*  present  in  the  indicator.  J,  W.  S. 

Adsorption  of  thorium  on  tantalum*— See  A,,  1944,  I,  138. 

Adsorption  of  sodium  alkyl  sulphate  by  wool  and  other  fibres, — See 

B. f  1944,  II,  160. 

Adsorption  from  non^aqneons  solutions,  V.  Aleixandre  ( Anal, 
F($.  Quints  1942,  88,  378 — 382). — Ac  OH  adsorbed  by  kaolin  from 
CSj,  CC14,  CgH#l  PhMe,  MeOH,  and  EtOH  decreases  as  the  dipole 
moment  increases  and  is  approx,  in  accordance  with  FreundliclTs 
equation.  F.  R.  G. 

Approximate  relation  between  surface  tension  and  concentration 
for  regular  solutions,  M.  Wales  (J.  Chem.  Physics ,  1944,  12,  135— 
142) . — An  equation  for  the  variation  of  surface  tension  (7)  with  concn. 
in  regular  solutions  has  been  derived  using  Hildebrand's  model  and 
calculating  the  work  per  unit  interfacial  area  required  to  separate 
a  body  of  liquid  reversibly  into  two  infinitely  removed  parts, 
spherical  symmetry  in  shape  and  mol.  field  of  both  components 
being  assumed.  The  general  equation  is  y  —  vl-y1  +  t>22y2  +  Cvlv1, 
where  vx  and  v%  are  vol.  fractions  and  yx  and  y2  are  the  respective 
vals.  of  y  for  the  pure  components.  C  is  a  const,  depending  on 
other  properties  of  the  mixture  under  consideration,  and  equations 
relating  C  with  these  properties  are  derived.  Its  val.  is  generally 
<2\/ (yjy,).  For  ideal  solutions  C  =  yx  +  y3  so  that  y  =  v1y1  + 
vty2.  All  recorded  data  for  regular  solutions  quantitatively  fit 
one  or  other  of  these  equations  with  the  exception  of  CS2~-CaHs; 
possible  reasons  for  the  non-uniformity  of  this  sytem  are  discussed. 

C,  R.  H. 

Surface  activity*  ^  IX,  Cryoscopy  aud  surface  activity  in  benzene 
solutions  of  aliphatic  alcohols,  X.  Cryoscopy  and  surface  activity 
in  benzene  solutions  of  fatty  acids,  A.  Giacalone  (Gazzelta,  1942,  72, 
378—389,  429—439).— IX.  F.p.  measurements  of  C*H9  solutions 
of  »-CtHJJ+1*OH  (x  =  1 — 6)  are  recorded  and  discussed  in  relation 
to  the  v.p.  measurements  of  Butler  et  at ,  (Trans.  Faraday  See., 
1931,  27,  797).  Depression  of  f.p.  diminishes  as  mol.  concn.  of  solute 
increases;  contrary  to  experience  in  H20  (A.,  1940,  I,  203),  the 
diminution  in  depression  is  the  greater  the  lower  is  the  mol.  wt.  of  the 
alcohol.  From  activity  coeff.  at  infinite  dilution  the  variations  in 
mol.  free  energy  for  each  additional  CH«  are  calc,  y  of  MeOH,  EtOH, 
and  BuOH  in  C#Ha  at  27°  is  recorded. 

X,  F.p.  measurements  of  C4H6  solutions  of  pCOaH 

(x  =  0—8)  (and  also  of  C7H1B)  are  recorded.  Again  diminution 
in  depression  is  the  greater  the  lower  is  the  mol.  wt.  of  the  acid. 
Variation  in  mol.  free  energy  is  greatest  between  AcOH  and  PrOH, 
and  small  and  ^approx.  const,  between  other  adjacent  pairs.  Mol. 
free  energy  of  dissolution  decreases  constantly  in  successive  members, 
y  of  AcOH,  EtCOgH,  and  PrCO*H  in  C„H8  at  27°  is  recorded. 

w  A  E.  W.  W. 

Rales  of  evaporation  of  water  through  compressed  monolayers 
on  water.  I.  Langmuir  and  V.  J.  Schaefer  (/.  Franklin  Inst. ,  1943, 
285,  119— 162).— A  method  is  described  for  the  determination  of 
the  rate  of  evaporation  of  HsO  from  a  clean  surface  and  from  one 
covered  by  a  compressed  monolayer.  The  rate  of  evaporation  is 
measured  by  finding  the  increase  in  wt,  of  a  vessel  containing 
CaCl2  placed  at  a  known  distance  above  the  surface.  Decrease  of 
temp,  of  the  surface  due  to  evaporation,  and  increase  of  temp,  of  the 
CaCl3  above  it,  effectively  reduce  convection.  The  rate  of  escape  of 
mols.  from  the  HaO  surface  was  decreased  in  the  ratio  of  ^104 
to  1  by  the  presence  of  a  monolayer  of  cetyl  alcohol.  By  analogy 
with  Ohm's  law,  the  evaporation  resistance  is  defined  by  the  equation, 
rate  driving  force /resistance.  The  evaporation  resistance  (o)t) 
of  films  increases  rapidly  with  their  surface  pressure,  and  the  in¬ 
crease  is  ;^>  can  be  accounted  for  by  an  energy  barrier,  m?  of 
monolayers  of  highly  purified  fatty  acids  with  16,  18,  19,  20,  21,  and 
™3  C  atoms,  and  of  C20H4iOH,  have  been  determined  and  the  effect 

°*  pB  of  the  substrate  and  the  presence  of  Ca  and  Ba  salts  has  been 
studied,  There  is  a  linear  relationship  between  surface  pressure,, 


Ft  and  log  ay,  represented  by  log10wj  =  —  3*08  +  0-0425I7  + 
0-122n  (n  —  no.  of  C  atoms  in  acid).  Curves  of  F  against  at  the 
area  per  mol.,  are  also  given.  Collapse  pressures  for  the  films  arc 
much  higher  for  adds  having  an  odd  no*  of  C  atoms.  The  F-o)/ 
curves  show  a  hysteresis  effect.  Experiments  were  also  carried  out 
with  mixtures  of  cholesterol  and  the  C*a  acid,  the  results  indicating 
that  minute  amounts  of  impurities  can  exert  a  great  effect  on  a)/. 
To  investigate  whether  high  a y  depends  on  a  strong  localised  com¬ 
pressive  force  at  a  definite  level  in  the  monolayer,  experiments  were 
carried  out  with  mixtures  of  the  C21  acid  and  0t~dihydroxy  stearic 
acid  (I).  The  presence  of  only  30%  of  the  Cn  acid  causes  rapid 
collapse  of  a  film  of  (I).  The  effects  of  thick  layers  of  oil  on  rate  of 
evaporation  of  H2G  have  also  been  investigated.  The  results  are 
discussed  theoretically.  A.  J.  M. 

Surface  phenomena  in  non-conducting  liquids  under  the  influence 
of  electric  discharges  in  gases.  T.  Rummel  ( Kolloid-Z .,  1941,  96, 
340 — 347). — A  thin  layer  of  oil  spread  on  the  surface  of  a  tube  in 
series  with  a  high-potential  discharge  forms  into  drops  on  the  surface. 
Thicker  layers  in  vessels  form  a  variety  of  surface  figures,  the  shapes 
depending  on  the  viscosity  and  type  of  oil  used.  Mobile  liquids, 
e.g.,  CC14,  give  foams  under  the  same  conditions.  When  liquid  and 
gas  layers  are  placed  in  parallel,  as  between  plates  partly  filled  with 
liquid,  the  angle  of  contact  of  the  liquid  becomes  >90°  on  application 
of  the  field,  but  falls  below  normal  when  discharge  occurs.  The 
phenomena  are  discussed  in  relation  to  the  energy  at  the  surfaces. 

j.  H.  Ba. 

Production  of  monodisperse  substances*  A.  H.  M,  Andreasen 
(. Kolloid-Z 1943,  104,  181— 189).— The  production  of  monodispersc 
BaS04  of  grain  size  3—0-3  a.  by  condensation  has  been  investigated. 
The  effect  of  mixing  solutions  of  SO/'  and  Ba*8  in  the  presence  of 
various  substances  was  studied.  It  is  possible  to  obtain  mono- 
disperse  spherical  particles  of  ^3  p,.  diameter  if  a  substance  which 
increases  the  solubility  (HC1)  is  added  before  mixing  the  solutions. 
If  a  substance  which  decreases  the  solubility  is  added,  the  particles 
are  smaller.  Another  method,  in  which  the  reaction  employed  took 
place  slowly,  and  in  which  pptn,  was  therefore  gradual,  was  also 
used.  Thus,  monodispersc  Cu20  was  obtained  by  adding  Fehling's 
solution  in  excess  to  a  solution  of  a  reducing  sugar.  Monodispersc 
Hglg  and  Til  were  obtained  by  mixing  solutions  of  the  corresponding 
io dales  with  Na2S03.  A  series  of  monodispersc  products  of  BaS04 
were  obtained  in  the  form  of  long  rounded  particles  of  4—0-14  ft. 
diameter  by  mixing  solutions  of  BaCL  and  H202  with  Na2S203  and 
adding  various  quantities  of  normal  Na  citrate.  A.  J,  M. 

Influence  of  van  der  Waals  forces  on  coagulation  of  aerosols* 
M.  V.  Tichomirov,  N.  N.  Tunitzki,  and  J.  B.  Petrjanov  (Acta 
Physicochim.  U.R.S.S.,  1942, 17,  185 — 196). — An  equation  is  deduced 
which  shows  that  the  rate  of  coagulation  of  an  aerosol  is  determined 
uniquely  by  the  mean  vals.  of  It,  1  jR,  and  1  jR2t  where  R  is  the  radius 
of  the  particles.  On  taking  into  account  the  interaction  between  the 
particles,  i.e.,  the  van  der  Waals  forces,  the  coagulation  const,  is 
increased  by  a  factor  y,  which  is  independent  of  A  but  is  determined 
by  the  const,  in  the  van  der  Waals  forces  equation.  Experiments 
with  mists  of  mineral  oil,  tritolyl  phosphate,  and  H2504  give  y  vals. 
of  1-25,  1*22,  and  1*30,  respectively.  J.  F.  H. 

Determination  of  size,  shape*  and  anisotropy  of  sob  microscopic 
particles  (colloids  and  macromolecules)  by  means  of  double  refraction 
and  viscosity*  H.  A.  Stuart  (Kolloid-Z. ,  1941,  96,  161—168).— The 
application  of  equations  for  viscosity,  and  electrical,  magnetic, 
and  streaming  double  refraction,  to  the  determination  of  particle 
dimensions  is  discussed  for  different  ranges  of  particle  size. 

J.  H.  Ba. 

Strncture  of  soap  solutions.  J.  Stauff  (Kolloid-Z.,  1941,  96,  244 — 
251). — The  theories  of  soap  solution  structure  are  reviewed  and 
suggestions  made  about  the  micellar  structure  at  various  conens., 
which  are  supported  by  approx,  energy  calculations.  J.  H.  Ba. 

Powder  dispersoids  and  their  derivatives.  W,  Ostwald  (Kolloid-Z., 
1943,  104,  137 — 139).— A  review.  The  characteristic  properties  of 
powders,  and  their  importance  in  technology,  are  mentioned.  The 
incoherent  nature  of  powders  and  the  methods  of  converting  them 
into  a  coherent  system  are  considered.  Metal  and  C  powders  show 
a  reversible  change  between  coherence  and  incoherence.  It  is  possible 
to  make  "  solid  ”  bodies  from  powders  by  the  application  of  high 
pressures,  and  these  substances  have  almost  the  same  d  as  the  com¬ 
pact  material,  but  they  differ  considerably  from  the  latter  in  physico¬ 
chemical  properties.  The  hardness  of  a  compressed  powder  may  be 
>  that  of  the  compact  form  obtained  by  fusion.  A.  j.  Ml 

Elementary  processes  of  fritting  and  sintering  metal  powders  with 
special  reference  to  the  real  structure  of  their  surfaces.  F.  Sauerwald 
(Kolloid-Z,  t  1943,  104,  144—160), — Methods  of  prep,  of  metallic 
powders  are  summarised.  The  nature  of  the  free  surface  of  metallic 
powders  is  considered,  and  two  types  of  roughness  are  recognised, 
one,  produced,  e.g,,  by  breaking,  and  visible  under  the  optical  or 
electron  microscope,  and  the  other  at.,  being  related  to  the  fine 
structure  of  the  surface.  The  vectorial  nature  of  surface  energy, 
and  the  variation  of  surface  tension  of  different  surfaces  of  a  crystal, 
are  considered.  Other  factors  of  importance  in  connexion  with  the 
surface  are  the  velocity  of  its  formation,  and  the  presence  of  foreign 
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substances,  especially  Or  The  internal  surfaces  of  regular  bodies 
are  also  considered.  Cold  pressing,  hot  pressing,  fritting,  and  sinter¬ 
ing  are  discussed.  The  effect  of  fritting  and  sintering  processes  on 
the  properties  of  metals,  particularly  mechanical  strength,  is  de¬ 
scribed.  The  strength  is  dependent  on  the  temp,  of  sintering. 

A.  J.  M. 

Effect  of  the  gaseous  atmosphere  on  the  chemical  activity  and 
surface  properties  of  powders  during  their  formation*  J.  A.  Hedvall 

and  A.  Lundberg  (Kolloid-Z.,  1943,  104,  198 . 203}. . The  effect  of 

heating  powders  (Si02,  A12G3)  in  02,  N2,  air,  SG2,  and  S03  to  various 
temp,  on  their  surface  properties  has  been  investigated.  The 
activating  effect  decreases  at  high  temp.,  and  the  differences  in 
activity  between  two  different  preps,  of  the  same  powder  are  very 
great,  indicating  that  the  effect  is  due  to  dissolution  of  the  gas. 
Experiments  with  mixtures  of  CuO  and  SiOa  indicate  that  it  is  not 
merely  an  adsorption  layer.  The  activity  varies  with  the  gas 
pressure,  and  the  variation  of  reactivity  of  heated  powder  mixtures 
according  to  the  pretreatment  they  have  received  with  gases  is 
similar  to  the  effect  on  recrystallisation,  A.  J.  M. 

New  methods  of  investigation  of  colloidal  systems.  D.  Beischer 
(Kolloid-Z.,  1941,  96,  127 — 136). — A  review  of  the  application  of 
electron  microscope  and  electron  diffraction  technique  to  the  elucid¬ 
ation  of  colloidal  structure.  J.  H,  Ba, 

Determination  ol  the  basic  texture  of  gels  by  means  of  double 
refraction.  W.  J.  Schmidt  (Kolloid-Z. ,  1941,  96,  135— 147).— The 
various  ways  in  which  double  refraction  may  occur  are  discussed  in 
relation  to  gel  structure.  J.  H.  Ba. 

Systematics  of  gals.  E.  Manegold  [Kolloid-Z. ,  1941,  96,  186 — 
210), — The  fine  structures  which  may  occur  in  gels  are  tabulated 
under  the  main  headings  of  corpuscular,  laminar,  and  fibrillar 
skeletons,  and  each  is  discussed  in  detail.  J,  H.  Ba, 

Fine  structure  of  solids  made  up  of  particles  of  colloidal  size  and 
their  physical  and  chemical  properties*  R.  Fricke  {Kolloid-Z.,  1941, 
96,  211— 225).— A  discussion  of  the  surface  energy  of  solids  with 
reference  to  its  dependence  on  the  constitution  and  size  of  the 
crystals  concerned,  the  origin  of  active  spots,  and  specificity  of 
chemical  reactions  at  surfaces.  J.  H.  Ba. 

Nature  of  water  film  in  plastic  clay.— See  B.,  1944,  I,  236. 

Optical  properties  of  gels,  I.  Thorium  molybdate  gels.  II, 
Thorium  arsenate  gels,  HI.  Silicic  acid  gels,  M.  Prasad  and  S. 
Guruswamy  (Proc.  Indian  Acad .  Set.,  1944,  19,  A,  47—65,  66—76, 
77— 87}.— I.  The  intensity  and  depolarisation  factors  of  light  scat¬ 
tered  transversely  by  Th  molybdate  gels  have  been  determined. 
The  intensity  was  measured  photoelectrically,  and  the  depolaris¬ 
ation  factors  (pe,  ph,  pu)  by  Cornu’s  method  with  a  double -image 
prism  and  a  Nicol.  Comparison  of  light  scattered  at  45°  and  135° 
shows  that  the  size  of  the  particles  is  ~0*25  A  of  the  light  used.  The 
density  scattering,  JD,  and  the  anisotropy  scattering,  IA,  have  been 
calc,  separately,  and  their  changes  during  gelation  have  been 
investigated.  increases  during  gel  formation  owing  to  increase 
in  vol.  and  decrease  in  no.  of  particles.  As  this  is  analogous  to 
coagulation  it  is  inferred  that  gelation  is  a  coagulation  and  a  hydration 
phenomenon.  In  the  early  stages  of  gel  formation  JA  /D,  but  it 
decreases  rapidly  during  gelation.  There  is  no  great  difference  in  the 
final  vols.  of  gel  particles  formed  under  different  conditions.  The 
Krishnan  relation  between  pv,  p*,  and  pu  holds  for  this  gel  (cf. 
A.,  1935,  821). 

II.  Similar  investigations  were  made  with  Th  arsenate  gels. 
The  particle  size  is  ^0*25  A  of  the  light  used.  The  intensity  of 
scattered  light,  and  p@  and  pu  were  found  in  one  case  to  increase 
greatly  even  after  the  gel  had  set.  The  particles  increase  in  size  by 
^26  times  during  gel  formation,  and  this  is  largely  independent  of 
conditions  of  formation.  Krishnan 's  formula  applies  reasonably 
well  to  this  gel. 

III.  Similar  investigations  have  been  made  with  silicic  acid  gels. 

The  size  of  the  particles  is  of  the  same  order  as  those  of  the  other 
gels  investigated.  I $  increases  during  gel  formation.  IA  is  small 
compared  with  JD  in  the  early  stages  of  gel  formation,  but  increases 
later,  as  the  gel  particles  become  more  anis tropic.  The  particles 
increase  in  vol.  15-fold  during  gel  formation,  the  increase  being 
largely  independent  of  conditions.  Krishnan’s  formula  holds  fairly 
well  for  this  gel.  A.  J.  M, 

X-Ray  investigation  of  the  structure  of  soap  solutions,  H.  Kiessig 
(Kolloid-Z ,,  1941,  96,  262—255). — A'-Ray  diagrams  of  Na  oleatc  in 
HaO  show  a  well-defined  long  spacing  (a)  which  decreases  to  that 
found  in  the  solid  soap  with  increase  in  concn.  A  more  diffuse 
small  spacing  (6)  of  4*4  a.  is  independent  of  soap  concn.  This  in¬ 
dicates  soap  micelles  formed  from  double  mols.  which  are  extended 
lengthwise  by  the  interposition  of  a  H20  layer  between  the  polar 
groups.  Addition  of  C6Hg  to  the  aq.  soap  solution  increases  a 
but  not  b.  The  CgHg  is  thus  interposed  between  the  non-polar 
groups  of  the  double  mols.  in  the  micelle.  Laurylpyridinium 
chloride  gives  sharp  X-ray  rings  in  aq.  solution  but  not  in  EtOH. 
Preliminary  experiments  on  an  aq.  polyethylene  oxide  derivative  also 
show  micelle  formation,  but  the  solutions  have  a  smaller  a  than  the 
solid.  J.  H.  Ba. 


Mechanical  properties  of  soap  solutions  and  their  relation  to  struc¬ 
ture.  W.  Philippoff  (Kolloid-Z.,  1941,  96,  255 — 259). — The  nni- 
concn.  curve  for  aq.  K  laurate  shows  a  deviation  from  linearity  at 
~1%  but  in  EtOH  no  such  deviation  occurs.  The  deviation 
varies  with  addition  of  KOH,  being  a  min.  at  0*6n-KOH.  These 
solutions  also  show  a  strong  temp.-dependcnce  of  7jrej„,  structural 
viscosity,  streaming  double  refraction,  and  a  less  sharp  X-ray  picture. 
Addition  of  m-c  resol  to  aq.  Na  oleate  gives  a  max.  in  the 
concn.  curve  and  a  decrease  m  the  long  spacing  in  the  A^-ray  picture, 
and  the  mixtures  show  structural  viscosity.  The  micellar  structure 
of  soap  solutions  is  discussed  and  a  hexagonal  micelle  is  proposed. 

J.  H.  Ba. 

Effect  of  association  and  solvation  on  the  structure  of  cellulose 
solutions,  E.  Steurer  ( Kolloid-Z 1941,  96,  333—335). — The  osmotic 
pressure  of  ethylcellulose  (I)  in  90%  CflHfl~10%  EtOH  (II),  CHG13, 
dioxan,  CeH8,  and  PhMe  is  measured.  (ii),  CH€1S,  and  dioxan 
give  the  same  mol.  wt.  on  extrapolation  to  zero  concn.,  but  CeHs 
and  PhMe  give  higher  vals.  tending  to  decrease  with  decrease  in 
concn.  beyond  1*6  g.  per  L  for  PhMe.  cyHoHexane,  95%  CeHe-5% 
COMe2,  70%  CgHg-30%  C6H14t  and  w-xylene  behave  as  CeHs 
and  PhMe.  These  increases  decrease  with  increase  in  temp,  and 
on  addition  of  polar  solvents,  and  are  due  to  association  of  solute 
mols.  in  the  non-polar  solvents.  A  comparison  of  tetramethyl- 
and  2:3:  6-trimethyl-methylglucoside  and  (I)  shows  an  increase  in 
association  with  the  no.  of  OH  groups  in  the  mol.  The  temp.- 
dependence  of  the  viscosity  of  (I)  is  greatest  in  non-polar  solvents 
and  is  accounted  for  on  the  same  basis.  j.  H.  Ba, 

Deformation  and  swelling  mechanisms  in  cellulose  gels.  P.  H. 

Hermans  (Kolloid-Z. ,  1941,  96,  31 1-317).—-' The  anisotropic  swelling 
is  measured  at  various  degrees  of  extension  for  cellulose  gels  with 
varying  degrees  of  initial  swelling.  The  anisotropy  increases  more 
quickly  with  extension  for  the  more  swollen  gels,  but  if  the  degree 
of  extension  is  calc,  on  the  initial  and  final  dry  states  all  samples  show 
the  same  anisotropy  at  the  same  extension.  The  crystallinity  in¬ 
creases  on  drying  and  extension.  The  structure  of  cellulose  is  dis¬ 
cussed  on  the  basis  of  these  results.  j.  H.  Ba, 

Effect  of  traces  of  inorganic  salts  on  the  fall  in  viscosity  of  cellulose 
nitrate  solution,  J.  S.  Gourlay  (J.S.C.I.,  1944,  63,  123—124),— 
The  rate  of  decrease  in  17  of  COMea  solutions  of  cellulose  nitrate  on 
ageing  is  increased  if  the  solvent  contains  NaCl  or  CaCl2 ;  the  initial 
rj  of  the  solution  is  also  decreased. 

Nitration  of  cellulose.  I.  Nitration  in  the  vapour  of  nitric  acid, 
G.  L.  Wilson  and  F.  D.  Miles  (Trans.  Faraday  Soc 1944,  40,  150 — 
163).— The  reaction  of  cellulose  with  HNOa  vapour  at  20°  and  40° 
has  been  followed  by  suspending  bundles  of  ramie  from  a  quartz 
spring  balance  in  a  stream  of  the  vapour  at  4—16  mm,  pressure,  the 
extent  of  reaction  and  of  adsorption  being  calc,  from  the  observed 
increase  in  wt.  and  the  chemical  analysis  of  the  product.  Adsorption 
reaches  a  max.  in  ^3  hr.,  and  the  rate  of  nitration,  the  max.  of  which 
coincides  with  the  adsorption  max.,  is  approx,  cc  (amount  of  ad¬ 
sorbed  HNOs)2.  It  is  inferred  that  2  mols,  of  HNOa  are  concerned 
in  the  conversion  of  each  OH,  thus:  OH  +  2HNOa  ->  O-NO*  + 
HN03sH20.  The  max,  degree  of  nitration  observed  (1  week  at  40°) 
was  N  13-7%.  Raising  the  temp,  does  not  greatly  increase  the  rate 
of  nitration,  since  the  resulting  increase  in  the  velocity  coeff.  is 
largely  compensated  by  the  decrease  in  adsorption.  Fractional 
dissolution  of  some  of  the  products  in  aq.  COMca  showed  them  to  be 
very  inhomogeneous  (e.g.,  10*7  and  13*35%  #N  for  the  extreme 
fractions)  and  to  have  abnormally  low  solubility.  Adsorption  of 
HN03  vapour  on  a  highly  nitrated  specimen  (N  13*7%)  was  measured 
at  20°  and  40s,  and  the  results  could  be  fitted  to  the  Langmuir 
equation.  The  calc.  mol.  heats  of  adsorption  are  16*4  and  14*0 
kg. -cal,  at  10  and  20%  adsorption,  F.  L.  U. 

Association  and  solvation  of  cellulose  acetate  from  dielectric  measure- 
ments.  H.  Erbring  and  M.  Takei  (Kolloid-Z.,  1941,  96,  336—340). — 
The  polarisation  of  cellulose  acetate  (I)  in  dioxan  shows  a  decrease 
with  increasing  concn,  which  is  attributed  to  association  of  the  solute. 
The  polarisation  decreases  with  increase  of  %  MeOH  in  MeOH— 
COMcj  mixtures,  but  is  independent  of  the  concn.  of  (I)  in  these 
mixtures.  This  shows  lack  of  association  and  a  const,  solvation 
which  is  independent  of  concn.  Using  the  extrapolated  val.  at 
infinite  dilution  for  the  polarisation  in  dioxan,  solvation  nos.  for  (I) 
in  various  solvents  are  calc.  J-  H.  Ba. 

Relationship  between  viscosity  and  strength  of  gel  of  pectin  solu¬ 
tions.  L.  Malsch  (Biochetn.  Z.,  1941,  309,  283 — 296).— Aq.  pectin 
solutions,  after  treatment  with  NaCl,  behave  as  homopolar  colloids, 
and  obey  Stau dinger’s  viscosity  law.  The  viscosity— concn.  ratio 
is  cc  strength  of  gel.  The  isolation  of  purified  pectin  preps, 
following  Itydrolysis  of  the  raw  material  by  HC1  at  pH  0*7  for  48  hr. 
at  40°  is  described.  The  average  galacturonic  acid  content  is 
65 — 75%,  The  OMe  content  averages  5—7%,  but  is  reduced  to 
1—3%  by  prolonged  acid  hydrolysis  (7  days).  F*  G.  M. 

Structural  changes  in  gels  on  freezing.  H.  Ullrich  (Kolloid-Z., 
1941,  96,  348— 358).— The  pH  of  gelatin  solutions  in  citrate  buffers, 
originally  at  pH  1*7— 7*7,  after  freezing  show  a  shift  towards  the 
isoelectric  point,  log  ApH  being  cc  log  [gelatin].  The  softening 
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points  show  an  increase  alter  freezing.  The  increase  is  a  max.  at  the 
isoelectric  point  for  solutions  of  2 — 4%  and  7—10%  gelatin,  is  a  min. 
for  4—7%,  and  is  independent  of  pH  for  4%  and  7%  solutions.  The 
frozen  gels  show  double  refraction  which  increases  with  temp,  and 
concn.  (With  agar  solutions  log  ApH  is  oc  1  /log  [agar],  and  no 
change  is  evident  in  citrate  buffer  at  pH  5*8.  There  is  no  change  in 
softening  point.  Addition  of  salts  increases  coacervation  and  double 
refraction.  In  mixed  agar-gelatin  solutions  coacervation  occurs 
at  2°. .  The  observations  are  discussed  in  relation  to  the  changes 
occurring  in  plants  on  freezing.  j.  H.  Ba. 

Light  scattering  experiments  with  high  polymer  solutions,  P.  M. 

Doty,  B.  H.  Zimm,  and  H.  Mark  (/.  Chem.  Physics ,  1944,  12,  144 — 
145) . — From  an  equation  for  the  turbidity  of  a  colourless  binary 
mixture  due  to  fluctuations  in  d  and  concn.,  an  expression  is  derived 
which  shows  that  a  plot  of  H(g%jTt)  against  should  give  at  low 
concns.  a  straight  line  having  an  intercept  of  1  fMt  [t2  =  turbidity  of 
solution  less  turbidity  of  solvent,  g2  =  g.  of  solute  per  c.c.,  M%  = 
mol.  wt.  of  solute,  and  H  is  a  function  of  wave-length,  n,  and  concn  J. 
Turbidity  data  for  PhMe  and  COMeEt  solutions  of  polystyrene 
fractions  show  this  linear  relation.  C.  R.  H. 

Longitudinal  scattering  of  infra-red  rays,  Tyndall  effect,  and  mol.  wt. 
o!  proteins, — See  A.,  1944,  III,  497. 

Theory  of  molecular  size  distribution  and  gel  formation  in  branched 
polymers,  IL  General  cross  linking,  W.  H.  Stockmayer  (J.Chem. 
Physics,*  1944,  12,  125—131  ;  cf.  A.,  1943,  I,  126).— A  statistical 
calculation  of  the  gel  point  and  of  the  mol.  size  distribution  is  made 
for  cross-linked  high  polymers  of  arbitrary,  initial  size  distribution. 
The  wt. -average  polymerisation  degree  of  the  cross-linked  polymer 
depends  only  on  the  wt. -average  polymerisation  degree  of  the  initial 
polymer  and  the  degree  of  cross-linking.  The  treatment  is  not 
generally  applicable  to  cases  of  copolymerisation  of  a  vinyl  derivative 
with  sufficient  quantity  of  a  divinyl  derivative  since  polymerisation 
and  cross-linking  are  concomitant  rather  than  consecutive,  but 
restricted  applications  are  possible,  and  these  are  discussed. 

C.  R.  H. 

Electrical  double  refraction  and  electrical  dichroism  in  dilute 
dispersed  systems.— See  A,,  1944,  I,  168, 

Anomalous  viscosity  and  fiow«birefringenee  of  protein  solutions. 
ID.  Changes  in  these  properties  of  myosin  solutions  in  relation  to 
adenosine  triphosphate  and  muscular  contraction. — See  A.,  1944, 
III,  498. 

Influence  of  ions  on  the  settling  of  a  suspension  of  powdered 
quarts  V.  Romanovsky  (CompL  rend.,  3  942,  215,  531 — 533). — 
Measurements  are  tabulated  for  various  cations,  and,  for  a  given 
cation,  for  various  anions.  Sediments  are  characterised  by  the 
index  e  =  vol.  of  liquid /vol  of  solid.  Results  show  that  e  is  very 
small  with  twice-distilled  HaO  but  increases  sharply  with  tap  water; 
for  a  given  anion,  e  increases  with  the  at.  wt.  of  the  metal  cation, 
and  also  with  the  valency  of  the  anion;  for  a  given  cation,  e  is 
independent  of  the  associated  anion;  for  particles  of  7—20  jx.,  e 
tends  to  decrease  as  the  size  of  the  particles  increases.  N.  M.  B. 
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Calculation  of  the  composition  of  equilibrium  gas  mixtures  at 
high  pressures.  A.  B.  Brodski  (Acta  Pkysicochim .  U.R.S.S. ,  1942, 
17,  228— 229).— The  equation  given  previously  (A.,  1944,  I,  103) 
for  the  activity  coeff.  of  a  gas  is  a  mathematical  expression  of  the 
results  of  Newton  and  Dodge  (A.,  1935,  823).  Calc.  vals.  for  the 
yields  of  NH3  from  Ma  and  H2  at  300—000  atm.  agree  well  with 
observed  vals.  *  J.  F.  H. 

Alkalinity  of  concentrated  solutions  of  alkali  hydroxides.  G.  Schwar- 
zenbach  and  R.  Sulzberger  (Hclv.  Chim .  Ada,  1944,  27,  348—362).— 
The  method  of  Hammett  and  Deyrup  (A.,  1932,  921)  has  been  applied 
to  determine  the  alkalinity  of  0T — 19s5N-NaOH  and  0T — 15*2n~ 
KOH  at  20°.  Nine  indicators  dissolved  in  various  org.  solvents 
were  used  and  the  ratio  of  the  concns.  ([S]/[HS])  of  their  colour  forms 
in  the  solvent  in  equilibrium  with  the  alkali  solutions  was  determined 
by  extinction  coeff.  measurements.  From  the  results  the  pH  vals. 
of  the  solutions  have  been  derived  by  application  of  the  relation 
(pH)  t  -  (pH),  -  (log  [S]/[HS])t  -  (log  [Sj/[HS])t.  J.  W.  S. 

Acid-base  studies  in  the  gaseous  phase.  I.  Precise  dissociation 
measurements.  H.  C.  Brown,  M,  D.  Taylor,  and  M.  Gerstein. 
II.  Anomalous  base  strength  of  the  methyl  amines,  A  new  mani¬ 
festation  of  steric  strain.  H.  C.  Brown,  H.  Bartholomay,  jum,  and 
M,  D.  Taylor  (/.  Amer.  Chem.  Sac 1944,  66,  431—435,  435 — 442).— 
I.  An  apparatus  for  determining  the  degree  of  dissociation  of  AB 
additive -compounds  in  the  gas  phase  has  been  developed!'"  Samples 
of  A  and  B  are  placed  in  separate  tensimeters,  with  bulbs  of  equal 
vol.  (within  0  05%),  and  the  amount  of  substance  is  adjusted  until 
the  pressures,  measured  by  Hg  manometers,  are  identical  (within  0*02 
mm.).  The  more  volatile  substance  is  then  condensed  by  liquid  N2 
into  the  other  tensimeter,  and  the  gas  pressure  of  the  additive 
compound,  thus  synthesised,  measured  at  ~5°  intervals  from  —10° 
above  the  saturation  point,  and  checked  with  decreasing  temp. 


The  purity  of  the  additive  compound  is  accurately  determined  by 
measuring  the  v.p.  at  0°.  The  accuracy  of  the  method  has  been 
examined,  using  NMe3,BMe3  as  additive  compound.  Kp  and  AH  of 
dissociation  can  be  determined  to  2%  and  0*1%.  Measurements  a.t 
~25  and  ~10  mm.  initial  pressure  show  that  deviations  from  the 
gas  laws  do  not  introduce  considerable  errors. 

II.  Highly  purified  samples  of  the  additive  compounds  of  BMc3 
with  NH3  (I),  NH»Me  (II),  NHMea  (III),  and  NMea  (IF)  have  been 
prepared,  and  their  imp.,  v.p.,  and  dissociation  in  the  gas  phase 
measured.  M.p.  are:  (I)  73*2—73*7°,  (II)  26*9-27*2°,  (III) 

35*0- . 35*5°,  and  (I?)  128°.  V.p.,  in  the  temp,  ranges  indicated,  are  : 

(I)  (20*0-59*7°),  log p  =  -(3095/r)  +  11*229;  (II)  (34*7—93*1°), 
log  p  =  —  (2829/X)  +  9*611 ;  (III)  (45*7— 80*0°),  log p  =  -(2902/T) 
T  9*800;  (IV)  (29*8—65*1°),  log  p  =  -(3467/T)  +  11*949.  Vals.  of 
log  Kp,  in  the  temp,  ranges  indicated,  and  AH'  of  dissociation  (in 
kg, -cal.  per  mol.),  are:  (I)  - (3007/T)  +  8*723  (54*8-130*0°), 
13*751-0*3;  (II)  —  (3856/jT)  +  8*880  (85*4—139*9°),  17*64±0*2; 
(III)  -  (421 1/D  +  9*595  (85*1—125*6°),  19*2610*2;  and  (IV) 
—  (3852/X)  1  0-998  (65*8—111*3°),  17-62±0-2.  The  relative  affi¬ 
nity  of  the  methylamines  for  BMe3  is  identical  with  their  affinity 
for  H\  the  base  strength  increasing  from  (I)  to  (III),  but  decreasing 
considerably  in  (IV).  To  account  for  this,  two  strain  effects  are 
postulated  :  an  “  F-strain,”  depending  on  the  steric  requirements 
of  both  base  and  acid,  and  a  44  £ -strain,”  depending  on  the  steric 
properties  of  base  alone,  Ustrain  is  predominant  in  BMe3-NH2Me 
compounds.  W.  R.  A. 

Effect  of  metallic  ammine  salts  on  pH  of  phosphate  buffer  solutions* 

L.  H.  Cobb  and  J.  S.  Anderson  (Trans.  Faraday  Soc ,,  1944,  40, 
1 45 — 1 50) . — Addition  of  [Co(NH3)4]Cla,  [Co en3]CI3,  [Pt(NH3)4]Cl2( 
and  of  [Ir(NH3)ft]Cl?  to  phosphate  buffers,  M./15  with  respect  to 
and  varying  in  pH  from  7*17  to  5*29,  causes  a  decrease  in 
pH  that  calc,  from  the  change  in  ionic  strength.  The  effect 
appears  to  be  a  sp.  property  of  the  added  cation.  Measurements 
at  20°  arc  recorded  for  varying  concns.  of  the  ammine  salts  up  to 
0*08m.  Over  a  fairly  wide  range  the  pH  of  the  solutions  is  a  linear 
function  of  log  [ammine].  F,  L.  U. 

Peculiarities  of  H  and  OH  ions*  P.  jolibois  (CompL  rend.,  1942, 
215,  344 — 345) . — Electrolysis  phenomena  of  HgO  and  of  strong 
acids  can  be  explained  by  the  theory  of  Arrhenius  with  the  help  of 
the  hypothesis  of  hydration  of  ions,  N.  M.  B. 

Diffusion  and  dialysis  coefficients  ol  positively  charged  elementary 
ions*  H.  Spandau  (Z.  physikaL  Chem.,  1943,  A,  192,  211 — 228). — 
A  crit.  analysis  of  measurements  of  dialysis  coeffs.  (A)  with 
Cellophane  and  Cuprophane  membranes  shows  that  no  conclusions 
can  be  drawn  from  them  about  the  extent  of  ionic  hydration. 
Determinations  of  A  with  44  Cellafilters  ”  indicate  that  the  ratio 
of  A  to  the  diffusion  coeff.  (D)  increases  slightly  with  increasing 
charge  on  the  ion.  The  product  A  (M  —  mol.  wt.)  for  different 
ions  is  not  const.,  as  claimed  by  von  Kiss.  From  the  relation  D-y/ M  — 
const,  the  hydration  for  various  ions  is  calc.  The  results  agree  with 
other  vals.  The  relation  D  —  ku/n  (u  —  mobility,  n  —  valency,  k 
const.)  is  shown  to  hold  with  a  few  exceptions.  j.  H.  Ba. 

Ionic  dissociation  frequency  of  complex  binary  ions  in  aqueous 
solution*  R.  Daudel  (CompL  rend.,  1942,  215,  301 — 303).— Inves¬ 
tigations  for  a  no.  of  ions  are  reported  and  discussed.  N,  M.  B. 

Chemistry  in  anhydrous  hydrogen  cyanide.  G.  Jander  and  G. 
Scholz  (Z,  physikaL  Chem.,  1943,  A,  192,  163 — 210).— The  cryoscopic 
const,  of  HCN  is  determined  and  the  cryoscopic  method  used  to 
show  that  amines,  e.g.,  NEt3,  form  cyanides  in  HCN  which  ionise 
in  the  solvent,  but  that  H3S04,  S03,  and  CHaCl*C02H  are  undissoci¬ 
ated.  By  analogy  with  HtO  the  CN  group  is  basic,  and  neutralis¬ 
ation  reactions,  e.g.,  KCN  4*  H,S04,  are  followed  by  salt  pptn.  and 
conductometric  and  potentiometric  measurements,  which  indicate 
in  some  cases  the  formation  of  acid  salts.  The  ionic  product 
[HH[CNH  is  determined  potentiometrically.  Solvolysis,  e.g., 
AgjSO*  2 HCN  ->*  2AgCN  4*  H2S04,  and  amphoteric  behaviour 
(with  Fe  salts)  are  also  observed.  The  reaction  of  SOa  with  HCN  is 
of  the  first  order,  and  the  product  is  a  tribasic  acid  (OH)3S(CN)3. 

J,  H.  Ba. 

Electrochemical  determination  of  activity  coefficients  of  the  10 3~ 
ion  in  aqueous  solution*  L.  Cavallaro  (Gazzetta,  1942,  72,  343— 
350). — From  the  e.m.f.  of  Ag[AgIOa,KIOs|KCl,Hg2Cl2|Hg  cells 
in  which  KIOs  varies  from  0*2  to  0*02m.,  tt°i qs>  =  0*3578  v.  (cf, 
Pearce  el  at A.,  1933,  1121).  Vals.  of  log  jW  agree  with  those 
calc,  from  the  Debye-Huckel  formula  only  roughly  and  at  low 
concn.,  but  agree  closely  with  those  calc,  from  the  Bonino-Centola 
formula  (A,,  1934,  254).  E,  W,  W. 

Binary  systems  of  cholesterol  with  sarcosine  anhydride  and  anti- 
pyrine.  M.  Brandstatter  ( Z .  physikaL  Chem.,  1943,  A,  192,  260 — 
263).— Contrary  to  previous  reports,  the  systems  cholesterol  (I)- 
sarcosine  anhydride  (II)  and  (I)-antipyrine  do  not  form  mixed 
crystals  but  give  a  mol.  compound  [2  mols.  (I)  :  1  mol.  (II)]  and  a 
eutectic  [102°,  47%  of  (I)]  respectively.  J,  H.  Ba. 

Miscibility  and  molecular  compounds  in  the  naphthalene  group* 

A.  Kofler  and  M.  Brandstatter  (Z.  physikaL  Chem.,  1943,  A,  192, 
229 — 259). — M.p.-composition  curves  for  the  ten  two-component 


177 


A  T t  *T7 T  T-?1  (**** p  13 f** TJT fyf  T C ** p  I©1 t rTTf  T? Tty  A  i^'T^'T C 

l\  i~—y  1 1 2  w  x  v/\^XxCrflfA  JLO  JL  XV  X  *  V  111 #  X  X  V/Ai  O * 


178 


systems  which  can  be  made  from  C30H8,  a-  and  j8-C10H7’OH,  and 
a-  (I)  and  jS-Cl6H7*NHa  (II)  are  determined.  All  except  the 
(I)-(H)  mixture  have  been  examined  previously,  but  more  detailed 
analyses  reveal  differences  from  previous  results.  The  system 
(I)-(H)  shows  a  transition  point  between  two  forms  of  (II),  each 
form  giving  a  eutectic  with  (I).  J.  H.  Ba, 

Isomorphous  replacement  of  chalkogens  and  ^-chalkogens  in 
organic  compounds.  H.  Rheinboldt  and  F.  Berti  (Ber.,  1941,  74, 
[£],  1046—1047),” — Thermal  analysis  by  the  s<  thaw- melt  11  method 
shows  formation  of  mixed  crystals  of  COPh*CH2Ph  (I)  with  PhSBz 
[eutectic  temp,  40-4°;  63%  of  (I)]  or  PhOBz  [eutectic  temp.  49*2°; 
74*5%  of  (I)].  Mixed  crystals  are  not  formed  by  NHPhBz  (II)  with 
(I)  [eutectic  temp,  51*8°;  4%  of  (II)),  PhOBz  [eutectic  temp,  66*3°; 
6%  of  (II)],  or  PhSBz  [eutectic  temp.  53*7°;  2%  of  (II)].  R.  S,  C. 

Phase  equilibria  in  hydrocarbon  systems.  Volumetric  behaviour 
of  /i-butane,  R.  H.  Olds,  H,  H.  Reamer,  R.  H.  Sage,  and  W.  N. 
Lacey  (hid.  Eng .  Chem.,  1944,  36,  282—284),— curves  have 
been  determined  for  n-G4H10  at  60°  intervals  between  100°  and  460° 
and  at  pressures  >10,000  lb.  per  sq.  in.  The  results  are  in 
accord  with  previous  observations  (A.,  1939,  I,  135;  1940,  I,  202) 
and  at  pressures  >3000  lb.  per  sq,  in.  also  agree  fairly  well  with  vals. 
calc,  from  the  Beattie-Bridgeman  equation  of  state,  but  larger 
discrepancies  occur  at  higher  pressure.  j.  W.  S. 

Phase  equilibria  in  hydrocarbon  systems.  Compositions  of  co¬ 
existing  phases  of  [the]  /i-bu  tan  e-water  system  in  the  three-phase 
region.  H.  H.  Reamer,  R.  H.  Olds,  B.  H.  Sage,  and  W.  N.  Lacey 
(Ind.  Eng .  Chem.,  1944,  36,  381— 383).— At  temp.  >37-8°  there 
exist  two  liquid  phases  and  one  gas  phase.  The  compositions  of  the 
gas  phase  and  of  the  liquid  phase  of  lower  d  were  determined  through¬ 
out  the  three-phase  region.  The  liquid  phase  of  lower  d  has  a  crit. 
temp,  of  152°  and  a  crit.  pressure  of  637*6  lb.  per  in.2  J,  W. 

If on-nieke 1-sulphur  system.  Introduction  with  new  data  on 
crystallisation  of  pyrrhotite  and  pentlandite,  J.  E.  Hawley,  G.  L. 
Colgrove,  and  H,  F.  Zurbrigg  (Econ.  GeoL,  1943,  38,  335—388; 
Nickel  Bull. ,  1943,  16,  180),— Experiments  showed  that  for  low-S 
melts  of  Fe  and  Ni,  FeS  [pyrrhotite  (I)]  enters  into  a  peritectic 
reaction  with  a  NI-rich  liquid,  forming  a  ternary  solid  solution 
which  on  final  cooling  is  equiv.  to  pentlandite  (II).  Natural  (II) 
appears  to  have  a  const,  composition  (FeNi)8S8  with  Fe  ;  Ni  = 
10  ;  11.  Synthetic  (II)  prepared  from  melts  of  varying  composition 
ranged  from  45  FeS-55  NiS  to  10  Fe5-90  NiS.  In  another  series 
of  experiments,  using  material  of  lower  S  content,  a  compound  close 
to  the  composition  30  FeS—70  NiS,  and  approximating  to  the  Fe  :  Ni 
ratio  of  (FeS) 2Ni3S2,  was  obtained.  This  compound  was  indistin¬ 
guishable  from  (II).  Cooling-curve  data  suggest  that  whilst  the 
peritectic  type  of  crystallisation  may  occur  with  low  S  contents,  a 
solid-solution  series  between  Fe  sulphide  and  Ni  sulphide  may  form 
over  a  still  wider  range.  Textural  relations  between  natural  (I) 
and  (II)  are  reviewed  and  new  evidence  is  produced  for  the  exist¬ 
ence  of  a  natural  nickeliferous  (I)  solid  solution.  The  mode  of 
crystallisation  of  non-aq.  Fe-Ni  sulphide  liquids  is  traced  on  the 
basis  of  studies  of  natural  ores  and  experimental  data.  The  import¬ 
ance  of  S  content  is  emphasised.  No  evidence  was  found  that  such 
■  sulphide  liquids  are  immiscible.  R.  B.  C. 

Volatility  ol  chromium  halides  and  equilibria  in  the  chroming  of 
iron,  C.  Wagner  and  V.  Stein  (Z,  physikal.  Chem.,  1943,  A.  192, 
129— 156),— The  v.p.  of  CrCL,  CrCl3,  and  CrBr3  in  an  atm.  of  N2, 
and  CrClj  pressures  in  varying  HCl~*Ha  mixtures,  are  determined 
at  various  temp.  These  give  equilibrium  consts.  of  the  reaction 
2HC1  (g.)  +  Cr  (s.)  =  Ht  (g.)  +  CrCl2  (1.)  which  agree  with  previous 
determinations.  These  results,  with  the  corresponding  ones  for 
the  Fe  system,  are  discussed  in  relation  to  the  chroming  of  Fe,  and 
vals.  of  the  equilibrium  const,  for  the  reaction  CrCl2  (g)  +  Fe  (s.)  *= 
PeCl2  (g.)  4-  Cr  (s.)  are  calc.  J.  H.  Ba, 

Crystallisation  volumes  of  the  quaternary  reciprocal  system  Na* 
K[|Ff  Br,  I*  N.  S.  Dombrovskaja  (Comfit,  rend .  Acad .  Sci .  U.R.S.S., 
1943,  39,  57— 60}.— The  constitution  diagram  of  the  Na,  KjjF,  Br,  I 
system,  in  the  form  of  a  tetrahedral  prism,  separates  into  three 
crystallisation  vols.  :  (1)  NaF,  the  largest,  (2)  KF,  (3)  continuous 
solid  solutions  of  NaBr,  Nal,  KBr,  and  KI.  The  lowest  temp, 
for  coexistence  of  three  solid  phases  is  520°,  and  the  composition  at 
this  temp,  is  4*5%  NaF,  31%  KBr,  31%  KI,  33*5%  KF.  The  most 
stable  ternary  diagram  cross-section  is  NaF— KBr— KI.  A,  J.  M. 

Thermodynamics  of  the  manganese  ion.  EL  Thermodynamics  of 
the  manganese  ion  and  the  specific  heats  of  ions  in  solution,  HI. 
Apparent  volume  of  the  manganese  ion  in  aqueous  solution.  A, 
Kapustinski  (Acta  Physicochim.  U.R.S.S.,  1942,  17,  152—166,  167— 
172;  cf.  A.,  1941,  I,  417).- — II.  The  sp.  heats  of  aq.  solutions  of 
MnCla  (0*6%  to  saturation)  were  determined  at  25°,  and  partial 
molal  heat  capacities  for  the  MnCla  and  HaO  were  calc.  The 
apparent  heat  capacity  is  a  linear  function  of  the  square  root  of  the 
molal  concn.  Assuming  that  the  heat  capacity  at  infinite  dilution 
(CJ)  of  the  H*  ion  is  zero,  C%  vals.  at  25°  were  calc,  for  Li*,  Na*, 
K\  CF,  Br',  V,  SO*",  Mg**,  Mn“,  Ca*\  and  Ba*  in  aq.  solution. 
CJ  can  be  divided  into  two  parts;  the  first  has  a  positive  sign 
and  is  expended  on  the  increase  of  the  thermal  motion  of  the  ions  in 


the  solution ;  the  second  has  a  negative  sign,  is  larger  numerically, 
and  represents  the  change  of  ionic  hydration  with  temp.  CJ  for  ions 
of  equal  valency  in  aq.  solution  is  a  linear  function  of  the  reciprocal 
of  the  ionic  radius. 

III.  Determinations  of  d  of  aq.  solutions  of  MnCls  (0*6%  to  satur¬ 
ation)  were  carried  out  at  25°.  For  all  solutions  except  those  of  the 
highest  concns.,  the  formula  d’f  —  0*9971  +  0*00788^  4-  1*313  X 
10-4p\  where  p  is  the  wt.-%  of  MnCli?  holds  with  an  accuracy  of 
0*2%.  From  the  results,  the  sp.  vols.  of  the  solutions  and  apparent 
molal  vols.  (^)  of  the  MnCla  in  the  solutions  were  calc.  ^  is  a  linear 
function  of  V (molality).  J  at  infinite  dilution  for  Mr.’1  in  aq.  solu¬ 
tion  is  —48,  indicating  considerable  hydration.  The  electro- 
striction  curve  for  the  system  MnCla-H20  is  similar  to  the  curve  of 
thermal  expansion  coeffs,  of  aq,  solutions  of  MnCl,  in  its  dependence 
on  concn.  J.  F.  H. 

Heat  of  hydration  o!  gaseous  ions,  F.  H.  Lee  and  Y.  K.  Tai 
{/.  Chinese  Chem.  Soc.,  1942,  9,  41— 45).— The  authors*  theory  (A,, 
1943, 1,  229)  has  been  utilised  to  calculate  the  mol.  heats  of  hydration 
of  gaseous  ions.  The  results  for  alkali  and  alkaline-earth  metal  ions 
are  in  approx*  accord  with  the  empirically  deduced  vals*  J.  W.  S. 

Variation  of  the  heat  of  dissolution  of  sodium  thiosulphate  penta- 
hydrate  with  the  temperature*  M.  Colomina  BarberA  (A nal.  Fis. 
Quim.,  1942,  38,  369— 377)  .—The  heat  of  dissolution  per  mol.  of 
Naa5a0s»6H30  tc  temp,  between  2*2°  (  —  12-0)  and  45*1°  (  —  10*2  kg.- 
cal.),  the  transition  temp,  is  at  48*0°,  and  at  higher  temp-  the  heat 
of  dissolution  is  positive.  F.  R.  G. 

Heats  of  acetylation  of  a-  and  p-rf-glueose  from  the  heats  of  com¬ 
bustion  of  the  penta»aoetates.  T,  H.  Clarke  and  G.  Stegeman  (J. 
A mer.  Chem .  Soc.,  1944,  66,  457- — 459).— ATE  of  combustion  at  25° 
and  1  atm.  of  a-  and  j?~<Z-glucose  penta-acetates  have  been  determined 
calorimetrically,  and  are  a-  537*36,  /J-  533*25  kg.-cal.  per  g.-mol. 
Cp  at  25°  are  a-  0*301,  |3-  0*305  g.-cal.  per  degree  per  g.  AH  of 
formation  and  of  the  reactions  i-glucose  (s)  +  5AcGH  (1)  ->  d~ 
glucose  penta-acetate  (s)  +  5H3Q  (1)  and  ^-glucose  (s)  +  2-(iAc20  (I) 
->  i-glucose  penta-acetatc  (s)  +  2*5HaO  (1)  are  :  a-,  —304*28,  6*32, 
and  “30*88;  /?-,  “302*76,  8-92,  and  —28*29  kg.-cal.  per  g.-mol. 

W.  R.  A. 

Maxwell’s  demons  and  the  second  law  of  thermodynamic s*  P. 
Demers  (Canad.  J.  Res,,  1944,  22,  A,  27—51). — It  cannot  be  regarded 
as  possible  to  open  a  shutter  between  two  compartments  by  the 
expenditure  of  an  infinitesimal  amount  of  energy,  but  only  that  of 
an  amount  ~kT.  The  second  law  may  be  formulated  M  A  system 
at  a  single  temp,  cannot  produce  useful  work.”  This  formulation 
is  shown  to  be  supported  by  quantum  emission  laws.  L.  J.  J. 

¥ !!.— ELECTROCHEMISTRY. 

Elementary  mechanism  of  aqueous  electrolysis,  P.  Jolibois 
(Comfit,  rend.,  1942,  215,  319— 321).— Starting  from  the  theory  of 
Arrhenius,  the  min.  potential  for  electrolysis  and  other  phenomena 
can  be  explained  with  the  help  of  the  postulate  of  ions  surrounded 
with  an  electrostatically  charged  HaO  layer,  N.  M.  B*. 

Electrolytic  solution  pressure  of  copper  wires  under  strain,  L.  R. 

Gautam  and  J.  B.  Jha  (Proc.  Indian  Acad .  Sci.,  1943,  18,  A,  360 — 
354). — P.d.  between  longitudinally  strained  and  unstrained  Cu 
wires,  of  various  diam.,  in  0*04  and  0*004n.  aq.  CuS04  have  been 
measured.  The  potential  of  the  wires  becomes  more  positive  as  the 
strain  increases.  It  is  suggested  that  work  is  necessary  to  detach 
ions  from  the  metal  surface,  and  that  this  work  is  greater  at  strained 
than  at  unstrained  surfaces.  W.  R.  A. 

Correlation  of  solution  potentials  with  orientations  of  single  crystals 
of  high-purity  aluminium.  C.  J.  Walton  (Trans.  Electrochem.  Soc., 
1944,  85,  Preprint  7P  71— 84).— Large  crystals  of  A1  were  prepared 
and  the  solution  potentials  of  polished  faces  and  the  resistance  of  the 
faces  to  attack  by  cone.  HC1  were  measured.  The  differences  in 
solution  potentials  among  faces  of  widely  different  orientations 
were  <2  mv.»  faces  with  orientations  approaching  that  of  an 
{001}  plane  tending  to  have  a  lower  potential  than  faces  with  orient¬ 
ations  approaching  a  {111}  plane.  The  {111}  plane  is  more  readily 
attacked  by  HC1  than  the  {001}  plane.  C.  R.  H. 

Theory  of  the  discharge  of  hydrogen  ions,  H,  Mercury,  Con» 
centrated  solution  of  acids.  S.  jofa  and  A.  Frumkin  ( Ada  Physico - 
chim.  U.R.S.S.,  1943,  18,  183—193;  cf.  A.,  1939,  I,  014).^-The 
decrease  in  overvoltage  (ij)  in  cone,  acid  solutions  is  determined 
by  the  change  in  the  boundary  layer  structure  and  the  increase  in 
[Hs].  The  change  in  activity  coeff.  is  relatively  ineffective. .  Changes 
in  t}  in  HC1-KC1  and  HCl-LiCl  solutions  at  equal  concns.  are  approx, 
equal.  A  linear  relation  is  found  between  the  adsorption  potential 
of  H*  ($j)  and  log  (mean  a  val.  for  positive  and  negative  ions)  in  the 
acid.  The  change  in  t?  is  <  the  val.  calc,  from  the  change  in  \ftv 

L.  J.  J. 

VIII— REACTIONS. 

Rupture  of  chains  in  chain  reactions  at  the  surface  of  solid  bodies* 
N.  N.  Semenov  (Ada  Physicochim .  U.R.S.S.,  1943,  18,  93—147).“ 
The  author’s  mathematical  theory  of  chain  reactions  is  applied  to  the 
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precise  formulation  of  kinetic  equations  for  reactions  involving  chain 
rupture  at  the  walls  in  plane,  cylindrical,  and  spherical  vessels, 
and  in  cylindrical  and  spherical  vessels  of  quartz  or  glass  enclosing 
metallic  rods  or  spheres.  Limits  of  inflammation  in  such  vessels, 
and  in  a  dusty  gas,  and  the  effect  of  addition  of  inert  gas,  are  con¬ 
sidered.  The  theory  of  the  operation  of  anti-detonators  is  quantit¬ 
atively  formulated.  L.  J.  J. 

Self-diffusion  and  chemical  reaction  in  solids  using  emanation  as 
indicator*  R.  Jagitsch  (Chalmers  Tekn.  HogskoL  Handle  1942,  No. 
11,  47  pp.).— The  use  of  emanation  as  an  indicator  is  recommended 
in  a  rapid  method  of  investigating  self-diffusion  and  chemical 
reactions  occurring  between  solids.  The  method  can  also  be  used 
for  the  investigation  of  the  connexion  between  ionic  migration  and 
conductivity  of  electronic  conductors,  and  for  investigation  of 
recrystallisation  processes  and  reaction  kinetics.  A.  J.  M. 

Exchange  reactions  between  solid  and  liquid  phases.  R.  Daudel 
(Compt.  rend.,  1943,  217,  239— 240).— In  the  case  of  a  pptd.  salt  in  a 
solution  of  a  salt  with  the  same  anion,  or  the  same  cation,  there  is 
rapid  exchange  at  first,  but  this  soon  becomes  very  slow.  The  rate 
of  exchange  during  this  latter  stage  is  dependent  on  concn.  according 
as  there  is  a  tendency  for  the  ions  in  the  solution  to  form  complexes 
with  the  solid.  Thus,  with  AgCl  and  KC1,  where  there  is  such  a 
tendency,  the  rate  depends  considerably  on  [KC1],  whereas  with  MnS04 
and  MnS  the  rate  is  almost  independent  of  [MnSOJ.  A.  J.  M. 

Chemical  reactions  in  shock  waves.  J.  Zeldovitsch  and  O.  Leipun- 
ski  (Acta  Physicockim.  U.R.S.S.,  1943,  18,  167— 171),— A  gas  mix¬ 
ture  2H2  +  08  +  6 A  can  be  ignited  by  firing  a  round-nosed  A1 
bullet  through  it  (impact  with  solid  bodies  being  excluded)  at  ^2000 
m.  per  sec.,  corresponding  with  a  max.  temp,  in  the  gas  compressed 
in  front  of  the  nose  of  the  bullet  of  2640°  K.  L.  J.  j. 


Hydroxyl  in  flames*  L.  I.  Avramenko  (Ada  Physicockim.  U.R.S.S., 
1942,  17,  197— 210).— The  [OH]  in  rarefied  H2  flames,  with  the 
pressure  of  the  H2-03  mixture  ~40  mm.,  are  >104  times  the  equili¬ 
brium  vals.  Hence  the  chemical  reaction  and  not  equilibrium 
dissociation  is  the  source  of  OH  in  the  flame.  The  dependence  of 
[OH]  on  the  rate  of  reaction  confirms  this  result.  Measurements 
of  the  distribution  of  OH  in  a  rarefied  cone  of  flame  show  the 
presence  of  an  OH  cloud  around  the  visible  cone.  In  non-rarefied 
B2  flames  the  [OH]  becomes  comparable  with  the  equilibrium  concn. 


J.  K  H. 

Thermal  reactions  of  acetylene.  I.  Kinetics  and  mechanism  of 


thermal  polymerisation  of  acetylene  and  its  reaction  with  nitric  oxide. 


D.  A.  Frank-Kamenetzki  (Acta  Physicockim.  U.R.S.S.,  1943,  18, 


148 — 156). — The  thermal  polymerisation  of  CtHs  at  400—700° 
and  GO— 760  mm,  occurs  in  three  stages  :  (i)  an  induction  period 
without  change  of  pressure,  (ii)  a  homogeneous  bimol,  dimerisation, 
(iii)  a  heterogeneous  reaction  with  formation  of  high  polymers, 
Ht»  and  C.  NO  prolongs  (i),  and  polymerisation  is  delayed  until  the 
NO  is  consumed.  The  temp. -dependence  of  (i)  and  (ii)  corresponds 
with  the  same  activation  energy.  The  kinetics  agree  with  a  scheme 
involving  primary  combination  of  2C2H*  to  give  an  unstable  C4H4, 
which  can  decompose  into  2CaH8  or  two  radicals,  the  latter  at  a 
slow  rate,  L.  j.  J. 


Oxidation  ol  beryllium.  H.  Terem  (Rev.  Fac.  Sci.  Istanbul,  1943, 
8,  A,  9— 22).— The  kinetics  of  the  oxidation  of  Be  have  been  studied 
to  examine  the  validity  of  Valensi's  law.  Four  samples  of  Be  were 
used,  containing  >  4*2%  Si  and  0*6%  Fe.  For  oxidation  at  const, 
temp,  there  is  an  initial  induction  period  for  all  samples,  that  for 
the  purest  sample  (0*61%  Si  and  0*2%  Fe)  being  the  least.  In 
this  case  the  amount  oxidised  tended  to  be  related  parabolically 
to  the  temp,  and  thus  to  react  as  expected  from  Pilling  and  Bed- 
worth's  generalisation  (B.,  1923,  359).  The  activation  energies  are 
different  for  the  various  samples  owing  to  the  differing  degree  of 
impurity.  HaO  acts  as  a  powerful  catalyst.  Oxidation  in  Ot 
shows  that  nitride  formation  is  not  the  cause  of  the  inapplicability 
of  Valensi's  law  as  the  induction  period  is  again  observed.  The 
oxide  skin  formed  gradually  on  Be  at  normal  temp,  does  not  greatly 
affect  the  kinetics.  The  mode  of  prep,  of  the  powdered  metal, 
especially  the  sifting,  has  a  marked  effect  on  the  course  of  oxidation 
and  rests  of  a  few  days  between  experiments  cause  an  increase  in 
the  velocity  owing  to  the  absorption  of  HaO  by  the  oven.  For 
oxidation  with  linearly  increasing  temp,  the  rate  of  oxidation 
increases  parabolically  with  temp,  and  the  general  course  of  the 
reaction  is  independent  of  the  rate  of  increase  of  temp.  For  the 
purest  sample,  oxidation  is  complete  at  1530°.  The  threshold 
temp,  of  oxidation  is  >600°  and  decreases  with  particle  size. 
Results  obtained  with  varying  amounts  of  Be  are  compared  and 
the  optimum  amount  is  shown  to  be  0*2  g.  J.  O’M-B. 


Differential  equation  for  the  kinetics  of  contact  uni  molecular 
reactions  investigated  by  the  flow  method*  A,  A.  Balandin  (Acta 
Physicockim.  U.R.S.S. ,  1942,  17,  218— 223).-— Theoretical.  The 
results  are  applied  to  the  dehydrogenation  of  alcohols  and  to 
contact  isomerisation.  J.  F.  H. 

Steady-state  approximation  in  polymerisation  kinetics.  W.  H. 
Stockmayer  (J.  Chem.  Physics ,  1944,  12,  143 — 144).— The  applic¬ 
ation  of  the  Bodenstein  steady-state  method  to  the  calculation  of 


the  concn.  of  the  free  radical  intermediates  in  vinyl  polymerisations 
is  discussed.  C.  R.  H. 

Disturbances  in  crystal  lattices  and  their  influence  on  chemical 
reactions  and  surface  activity. — See  A.,  1944,  I,  167. 

History  of  carbonyl  metals.  A.  Mittasch  (Kolloid~Z„  1943,  104, 
139 — 141). — A  review  dealing  chiefly  with  the  work  of  the  author 
on  the  kinetics  of  formation  of  Ni(CO)4,  the  prep,  of  Fe  carbonyls 
and  of  carbonyl  "  Fe  from  the  latter  by  thermal  decomp.  The 
uses  of  t#  carbonyl  ”  Fe  and  Ni  (i.e.t  finely-divided  Fe  and  Ni)  are 
mentioned.  A.  J.  M. 

Sodium  chloride  as  catalyst  in  silicate-forming  reactions  in  the 
solid  phase.  L,  M.  Bliumen  (J.  Appl.  Chem .  Russ.,  1943,  10,  81— 
86),— NaCl  catalyses  the  interaction  of  CaO  with  clays,  resulting 
in  the  formation  of  silicates  and  aluminates  at  relatively  low  temp. 
(~1000°).  Trials  on  a  large  scale  showed  that  the  addition  of 
0*7—1  %  of  NaCl  greatly  improved  the  resistance  of  bricks  to  weather 
and  to  disintegration  by  H20.  V.  B. 

Reactions  ol  the  type  (A)  solid  +  B  (solid)  ->AB  (solid).  IV. 
Review  ol  mechanism  of  chemical  reactions  between  solids.  II. 
G.  F.  Huttig  (Kolloid-Z.,  1943,  104,  189—198  ;  c£.  A.,  1943,  I,  22). — 
The  changes  undergone  by  powdered  Cu  and  Sn  in  the  course  of 
gradual  heating  to  high  temp,  have  been  investigated.  Pure  Cu 
and  Sn  powders,  and  mixtures  of  3  Cu-1  So  and  1  Cu— 1  Sn,  were 
heated  in  H*.  The  solubility  of  the  heated  Cu  in  0*02n-HN03 
and  of  Sn  in  0b1n-HC1  was  determined.  The  addition  of  Sn  reduces 
the  reactivity  of  the  Cu,  but  addition  of  Cu  to  Sn  tends  to  increase 
the  reactivity  of  the  latter.  A  Ho  tropic  changes  may  explain  the 
considerable  increase  in  reactivity  of  pure  Sn  with  acids  after  heating 
to  180°.  This  increase  in  reactivity  is  carried  over  to  the  Cu  in 
mixtures  of  Cu  and  Sn,  independent  of  composition.  Pure  Cu 
shows  no  increase  of  reactivity  after  having  been  heated  to  this  temp. 
The  adsorption  isotherms  for  MeOH  vapour  were  determined. 
Mixtures  of  Cu  and  Sn  powders  at  room  temp,  show  smaller  adsorp¬ 
tion  than  the  individual  components.  This  must  be  due  to  a 
decrease  in  the  area  of  adsorbing  surface.  The  size  of  the  capillary 
pores  in  the  mixture  is  between  those  of  the  components.  Pure  Sn 
adsorbs  better  than  Cu.  In  the  case  of  pure  Sn  there  is  a  sudden 
decrease  in  adsorption  on  heating  to  ^160°,  but  it  rises  to  a  max. 
again  at  170°,  after  which  there  is  a  decrease  to  the  m.p.  In  the 
mixtures,  the  max.  was  not  so  well  defined.  Vol.  changes  on  heating 
were  also  investigated  by  the  pyk  no  meter  method.  The  catalytic 
effect  on  the  decomp,  of  H262  was  studied.  Catalytic  activity 
increases  if  the  Sn  is  heated  to  170°,  and  then  decreases,  at  first 
slowly,  then  rapidly.  The  catalytic  activity  in  the  case  of  (3  Cu-1 
Sn)  was  the  same  as,  or  with  (1  Cu-1  Sn)  >,  that  of  the  components. 
The  results  are  discussed  on  the  supposition  of  the  occurrence  of  a 
diffusion  process,  and  the  existence  of  an  adsorption  layer.  The 
effects  taking  place  when  the  substances  are  heated  over  the  range 
150—200°  are  specially  considered.  A.  J.  M. 

Kinetic  study  on  the  dehydrogenation  ol  cyclohexane.  A.  A. 
Balandin  and  F.  L.  Kostin  (A  eta  Physicockim .  U.R.S.S.,  1942,  17, 
21 1—217).— The  catalytic  dehydrogenation  of  cyclohexane  was  in¬ 
vestigated  at  380 — 530°  with  Cu  on  Crs03  (I).  Cu  on  Cr2Os  with  BaO 
(id,  and  Cra03  from  Cr2{CrOa)s  (III)  as  catalysts.  CeHB  is  the  main 
product,  the  yields  at  530°  being  100%  with  (I),  13%  with  (II), 
and  51%  with  (III).  Contrary  to  usual  results,  catalyst  (III)  did 
not  lose  its  activity  after  80  hr,  in  use.  With  increasing  temp,  the 
yield  of  unsaturated  hydrocarbons  obtained  with  (III)  decreased. 
Determination  of  the  activation  energy  and  the  pre-exponential 
factor  for  the  reaction  show  that  the  sextet  mechanism  proposed 
previously  (A.,  1937,  I,  90)  is  operative  for  reaction  on  catalyst 
(I) ;  in  the  other  cases  the  duplet  mechanism  occurs.  J.  F.  H. 

Polymerisation  of  Isobutene  on  hydrated  silicate  catalysts.  IH. 
B.  A.  Kazanski  and  M.  I.  Rozengart  (J.  Gen.  Chem.  Russ.,  1943,  13, 
304— 308) .—Products,  similar  in  composition  and  yield,  are  obtained 
when  jso-C4Hb  (I)  is  polymerised  in  the  presence  of  Gayer  (hydrated 
Al203-Si02)  catalyst  or  of  solid  phosphoric  acid  ”  (H4P202  on 
kieselguhr) ;  a  similarity  in  their  mode  of  action  is  indicated. 
Catalysts  prepared  by  Gayer's  method  (B.„  1933,  997),  in  which  A1 
is  replaced  by  Zn  or  TI1,  are  incapable  of  polymerising  (I).  A  similar 
Th  catalyst  was  active  but  rapidly  became  poisoned  by  deposition 
of  non-volatile  products ;  this  catalyst  showed  a  very  mild  action, 
since  the  liquid  product  contained  almost  50%  of  diisobutene  and 
practically  no  isomeric  dimerides.  It  is  suggested  that  these 
catalysts  owe  their  activity  to  the  acidic  properties  of  the  hydrated 
metallic  silicates  dispersed  over  the  surface ;  the  neutral  silicates 
(of  Zn  and  Tl1)  are  inactive.  R.  C.  P, 

Catalytic  behaviour  of  thermally-pretreated  copper  powder  with 
respect  to  the  decomposition  of  formic  acid  vapour.  K.  Sedlatschek 
(Kolioid-Z,,  1943,  104,  203— 20S).— Cu  powder  was  heated  to  various 
temp,  in  HCO$H  or  H2  and  the  activity  as  regards  catalytic  decomp, 
of  HCOsH  vapour  was  determined.  The  activity  was  considerably 
affected  by  this  pretreatment,  the  activation  energy  showing  two 
max.  (260 — 280°  and  640°).  These  are  explained  by  consideration 
of  the  processes  taking  place  during  the  preheating,  some  affecting 
the  surface,  others  the  lattice.  Preheating  in  HC0.H  vapour  brings 
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the  max.  closer  together,  and  makes  it  more  difficult  to  distinguish 
between  surface  and  lattice  processes.  The  decomp,  of  HCO„H 
vapour  by  the  same  catalyst  is  reproducible,  but  it  is  difficult  to 
prepare  Cu  catalysts  of  the  same  activity.  Reproducibility  of 
activation  energy  can  be  more  easily  attained  than  activity  and  no. 
of  active  centres.  The  activation  energy  of  Cu  powders  depends 
on  how  long  they  are  kept  between  periods  of  use,  and  in  what  atm. 

A.  J.  M. 

Catalytic  vapour-phase  oxidation  of  fatty  oils,— See  B.,  1944,  II, 
-172. 

Electrolysis  of  fused  sodium  sulphate,  I,  H.  vom  Hove  and  F, 
Muller  (Z.  anorg.  Ghent.,  1943,  250.  377 — 38S) .—Metals,  C,  and 
electrically-conducting  metallic  sulphides  arc  attacked  by  fused 
Na2S04,  but  Fc304  is  unchanged.  In  the  electrolysis  of  fused 
Na2S04  between  Fe304  electrodes,  SO*  or  S03  and  02  arc  evolved 
at  the  anode  and  Na20  is  formed  at  the  cathode.  At  the  same  time 
the  cathode  is  converted  into  NaFcG„»  and  Na2S03,  Na2S,  and  FeS 
are  formed  by  cathodic  reduction.  F.  j .  G. 

Chemiluminescence  of  lucigenin,  B.  J.  Svcschnikov  and  P.  P. 
Dikun  (Acta  Physicochim.  U.R.S.S 1942,  17,  173— 184).— The 
kinetics  of  chemiluminescence  of  lucigenin  (I)  in  aq.  H.02-NaOH 
solution  were  studied  at  18°  and  50°.  The  behaviour  is  similar  to 
that  observed  with  3-acctamidophthalhyrirazide  (II)  (A.,  1938,  I, 
600),  the  main  difference  being  that  the  curve  connecting  intensity 
of  luminescence  with  time  for  (I)  shows  no  max.  This  is  in  part 
contradictory  to  Drew’s  hypothesis  (A.,  1939,  I,  125),  but  it  appears 
that  the  first  stage  of  the  luminescence  process  is  the  same  for  (I) 
and  (id,  viz.,  the  formation  of  a  peroxide.  J.  F.  B, 

Mercury-photosensitised  polymerisation  of  acetylene.  D.  j.  Le 

Roy  and  E.  W.  R.  Steacie  (/.  Ghent.  Physics,  1944,  12,  117 — 124). — 
The  rate  of  the  Hg(3P1)-photosensitised  polymerisation  of  C2H2 
at  25°  increases  rapidly  with  pressure  up  to  ~5  mm,,  but  at  higher 
pressures  the  increase  is  less  marked.  The  rate  increases  with  temp, 
up  to  ~250°  and  then  decreases,  the  temp,  coeff.  being  small.  The 
quantum  yield  is  4-5±l*2  at  25°  and  40  mm.  Polymerisation  is 
inhibited  by  NO,  indicating  that  free  radicals  rather  than  excited 
mols,  are  involved,  and  a  probable  mechanism  for  such  a  reaction 
is  suggested,  the  primary  step  being  Hg{3P1)  +  C„H„  C2H  + 
H  +  Hg(1S0)  C2H  +  HgH  or  ->  HgC2H  4™  H.  Inhibition  by 
NO  also  occurs  when  the  reaction  is  photosensitised  by  Cd(3Px) 
or  Cd(1P1).  C.  H.  i-X. 

Action  of  X-rays  on  hydrogen  sulphide,  J.  Loiseleur  (Compt. 
rend.,  1942,  215,  536—537). — Under  the  actfon  of  Mo  Aa  radiation, 
an  aq.  solution  of  H2S  undergoes  "  electrolysis  ”  with  liberation  of  S. 
Measurements  show  that  the  amount  of  S  increases  with  the  concn. 
of  the  solution,  and,  for  very  small  eonens.,  the  S  is  suspended  in 
colloidal  form,  but  appears  as  a  rapidly  settling  ppt.  at  higher 
concns.  N.  M.  B, 

Spectral  study  of  a  luminescent  reaction, — See  A.,  1944,  I,  116. 

Piccard!  phenomenon.  Measurement  of  activation  and  character 
of  crystalline  deposits  from  activated  [natural]  water.  A.  Manfredi 
(Gazzctla,  1942,  72,  529— 537),— The  temp,  at  which  microcrystals 
of  CaC03  appear  on  the  surface  of  hard  natural  H20  is  reduced  by 
*'  T  activation  (cf.  Piccardi,  A.,  1940,  I,  112),  and  increased  by 
**  R  "  activation  by  a  high-frequency  discharge  between  a  stainless 
steel  electrode  and  a  Ciccotti  element  (a  Ne  tube  with  single  central 
electrode;  cf.  C.,  1944,  Part  3).  Increase  in  temp,  is  const,  for 
const,  activation,  and  increases  smoothly  with  time  of  activation. 
The  greater  is  the  increase  in  temp.,  the  smaller  arc  the  micro¬ 
crystals  formed.  E.  W,  W. 

IX.— PREPARATION  OF  INORGANIC  SUBSTANCES. 

Cyclotron  targets.  Preparation  and  radiochemical  separation, 
IL  Krypton.  S.  C.  Brown,  J.  W.  Irvine,  jun.,  and  M.  S.  Livingston 
(J.  Ghent.  Physics ,  1944,  12,  132— 134).— If  NaRr  is  bombarded 
with  neutrons  and  the  crystals,  which  contain  radioactive  Na,  Br, 
and  Kr,  arc  melted  in  a  monel  metal  tube,  the  released  gas  contains 
radioactive  Kr  free  from  measurable  amounts  of  radioactive  Br. 
Another  method  is  to  bombard  fused  and  powdered  NaRr  and  to 
dissolve  the  powder  in  0*0lM-NaOH  under  reduced  pressure.  The 
radioactive  Kr  is  removed  by  sweeping  CCX  through  the  solution. 

C.  R.  IT. 

Preparation  of  sodium  nitrite.  W.  T.  Cooke  (J.  Proc .  Austral. 
Ghem .  Inst.,  1.944,  11,  49 — 51). — A  charge  of  NaN03  is  melted  with 
Ph  in  an  Fe  ladle  at  400 — 450°.  The  reaction  *  Pb  +  NaN03  = 
PbO  *f*  NaNOg  proceeds  rapidly  on  the  surface  but  lengthy  heating 
and  stirring  are  necessary  to  produce  a  good  yield.  After  cooling, 
the  melt  is  treated  with  H»0,  any  sol.  Pb  removed  by  a  current  of 
CQ2,  and  nitrous  fumes  are  aspirated  through  the  liquor  to  neutralise 
excess  of  alkali.  Fractional  crystallisation  yields  first  crops  contain¬ 
ing  85 — 90%  of  NaN02.  Further  low-grade  crops  are  best  fused 
again  with  Pb.  "  J.  C.  C. 

Preparation  of  cupric  sulphate  by  aerial  oxidation.  K.  K.  Jen 
and  C.  T.  Hsu  (J.  Chinese  Chcm.  Soc.,  1943,  10,  40— 47).— The  rate 
of  dissolution  of  Cu  in  B2S04  (0-5 —  6n.)  in  presence  of  air  has  been 


studied  by  repeatedly  pouring  the  acid  over  scrap  Cu  and  also  by 
intermittent  immersion  of  Cu  plates  in  the  acid.  The  rate  of  dissolu¬ 
tion  during  intermittent  immersion  in  H2SQ4  saturated  with  CuS04 
has  also  been  studied.  From  the  results  it  is  inferred  that  2n-H2S04 
causes  most  rapid  dissolution  and  also  dissolves  the  largest  total 
amount  of  Cu.  j-  W.  S. 

Ammine  of  basic  copper  chromate.  W.  H.  Hartford  (J.  A  mcr. 
Ghem.  Soc „  1944,  66,  312). — Basic  Cu  carbonate  (14*3)  and 

(NH4)2Cr20,  (4*4  g.)  in  B20  (40  mb)  with  cone.  aq.  NHj  (50  ml.) 
at  room  temp,  (not  colder)  give  the  compound ,  2Cu0,4NH3iCr03,H20. 


Complex  compounds  of  cupric  azide,  VI.  Azidocuprates  of  the 
elements  of  the  first  and  second  groups  of  the  periodic  system. 
M.  Straumanis  and  A.  Cirulis  (Z.  anorg.  Ghent.,  194-3,  252,  121- — 
125). — The  following  azidocuprates  are  described  :  K[Cu(N3)3],H«0 ; 
K[Cu(NJJ;  Rb[Cu2(N3)a]  (I);  Cs[Cua(N3)J  (II);  Sr[Cu<N,)4],3HaO 
(III).  (I)  explodes  at  230—233°,  (II)  at  210°;  both  arc  sensitive  to 
shock.  (Ill)  explodes  on  dehydration.  F.  j.  G . 


Preparation  of  calcium  and  sodium  formates.  N.  N.  Zabolotskaja, 
E.  I.  Lukianova,  and  D.  N.  Schoichet  (J.  Appl.  Ghem .  Russ.,  1943, 
16,  118 — 128). — The  production  of  (HCQ,)2Ca  by  the  direct  action 
of  CO  or  of  producer  gas  on  Ca(OH)2  is  catalysed  by  alkali  metal  salts. 

Optimum  conditions  are  a  temp,  of  1 80— . 200°  and  CO  pressure  of 

20 — 25  atm.  The  presence  of  H20  (0*5  atm.)  is  desirable.  HCOaNa 
can  be  simultaneously  obtained  by  the  action  of  CO  on  cquimol. 
mixtures  of  Ca{OH)2  with  NaX03  or  Na2S04.  The  max.  yield  of 
HCO/  (89*7%)  was  obtained  with  the  former  at  6  atm.  CO  at  200° 
for  7f  hr.  With  8  atm.  producer  gas  at  200°  for  24  hr.  the  conversion 
into  HCO/  was  88*7%.  V.  B. 


Gallium  trimethyl.  E.  Wiberg,  T.  Johannsen,  and  O.  Steelier 
(Z.  anorg .  Ghem.,  1943,  251,  114 — 124). — GaMe2  is  formed  quan¬ 
titatively  from  Ga  and  HgMe2  at  130°.  It  has  m.p,  —15*8°  and  v.p. 
at  0°  =  64*5  mm.  With  H2  in  the  glow  discharge  it  affords 
Ga2H1McAt  with  I  at  60°  GaXa  and  Me  I,  and  with  HI,  Gal3  and  CH4. 
With  NMe3  it  forms  GaMcz,N  Mcz,  m.p.  96-2°,  and  with  NEt3f 
GaMe%,NEtZf  m.p.  96*0°.  Data  on  v.p.  and  heats  of  sublimation  and 
vaporisation  for  these  are  given.  F.  J.  G. 


Phenol~p~sulphonates  of  lanthanum  [and  other  metals],  G.  Man¬ 
ned!  [Gazzetta,  1943,  73,  105 — 108). — (^-OH-CgHgSOa^Ba  and 
M2(S04)3  give  La,  Pr,  Nd,  and  Srn  pheml-p-sulphonates , 

(p-QH*C  JT4*S03)aM,6H2G.  These  arc  too  sol.  in  H*G  to  be  useful 
for  fractionation,  „  E.  W.  W, 


Diamond  problem,  P.  L.  Gunther,  P.  Geselle,  and  W.  Rcbentisch 
(, Z .  anorg.  Ghent.,  1943,  250.  357 — 372). — Attempts  to  synthesise 
diamond  (I)  by  modifications  of  Moissan's  method,  and  by  subjecting 
C  for  a  short  time  to  pressures  of  120,000  atm.  at  3000—3200°,  all 
failed.  (I)  is  unchanged  in  contact  with  Fc  melts  rich  in  C  at 
>2000°,  but  rapidly  changes  to  graphite  at  higher  temp.  F.  j,  G. 

Effect  ol  transformation  temperature  of  supercooled  austenite  on 
composition  of  separated  carbides.  N.  N.  Sirota  (Compt.  rend .  Acad. 
Sci.  U.R.S.S.,  1943,  89,  111 — 114). — Mathematical.  The  composi¬ 
tion  of  the  carbides  separating  from  a  supercooled  austenitic  steel 
approximates  the  more  nearly  to  pure  Fc3C  the  smaller  is  the 
particle  size,  i.e.,  the  lower  is  the  transformation  temp. 

M.  H.  M.  A. 

Germanium,  XIX.  Polymorphism  of  germanium  dioxide.  R. 

Schwarz  and  E.  Haschke  (Z.  anorg .  Chcm.,  1943,  252,  170 — 172). — 
The  transformation  of  pure  specimens  of  the  sob  hexagonal  modific¬ 
ation  (I)  of  GeOo  into  the  insob  modification  (of  rutile  type)  is  often 
strongly  inhibited,  but  occurs  easily  at  <380°  in  presence  of  small 
amounts  of  NH4F,  provided  that  (I)  is  initially  in  thin  flakes  as 
obtained  by  slow  evaporation.  F.  J.  G. 

Preparation  and  stability  relations  of  Mack  phosphorus,  P.  L. 

Gunther,  P,  Geselle,  and  W.  Rcbentisch  (Z.  anorg.  Chem.,  1943,  250, 
373—376)  .—Ordinary  white  P  (I)  is  converted  into  Bridgman’s 
black  P  (id  at  room  temp,  by  a  pressure  of  100,000  atm.  If  not 
completely  freed  from  traces  of  (I),  (II)  changes  spontaneously  into 
(I)  under  ordinary  conditions.  F.  J.  G. 

Chemistry  in  liquid  sulphur  dioxide.  XII.  Preparation  of  some 
anhydrous  tetramethylammonium  compounds  and  their  behaviour 
in  liquid  sulphur  dioxide,  G.  Jander  and  H.  Hecht  (Z.  anorg. 
Chcm.,  1943,  250,  304 — 311). — The  following  NMe.%  compounds  are 
described  :  (NMe4),S20&;  (NMe4)2S203;  NMe4SbCl*.  Their  be¬ 
haviour  in  liquid  S02  is  described.  F.  j.  G. 

Chemistry  in  liquid  sulphur  dioxide,  XI.  Amphoteric  behaviour 
of  some  sulphites  or  oxides  in  liquid  sulphur  dioxide,  G.  Jander 
and  H.  Hecht  (Z.  anorg.  Client.,  1943,  250,  287— 303}.— When 
(NMe4)2S03,  which  is  the  analogue  of  a  strong  base  in  the  SO* 
system,  is  added  to  solutions  of  SnCl4,  SiCl4,  SbCl3,  SbCl5,  and  GaCl3 
in  liquid  SOz,  ppts.  are  obtained  which  redissolve  in  excess.  Con¬ 
ductometric  titration  curves  are  in  accord  with  reactions  analogous 
to  the  pptn.  and  redissolution  of  an  amphoteric  hydroxide  in  the 
HaO  system,  Sn  dissolves  in  a  solution  of  (NMe4)2S03  in  liquid  SO*, 
and  the  reaction  products  contain  $nlv  and  S203T  This  reaction 
is  interpreted  on  the  same  analogy.  F.  J.  G. 
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Salts  of  phenolsulphonic  acids.  G.  Manclli  {Gazzella,  1943,  73, 
109 — 113). — The  solution  derived  from  aq.  (^-0H-C6H4*S03)sBa 
(I)  and  C11SO4  when  treated  with  an  aq.  Ca(OH)2  gives  the  basic 
sail  CgH10O10SCu4.  The  solution  from  (I)  and  ZnS04  gives  only 
Zn(OH)j,  E.  W.  W. 

Reactions  in  liquid  ammonia.  I.  Ammonolysis  of  sexavalent 
chromium  derivatives.  H.  H.  SIsler  {Trans.  Ka?isas  Acad.  Sci ,, 
1943,  48,  130 — 141). — KCrOXl  (I)  is  prepared  by  adding  Cr02CL 
drop  wise  to  aq.  K£Cr04  at  100°,  cooling,  and  separating  (I).  Cr03 
or  (I)  and  excess  of  liquid  NH3  (—SO'3  to  0°)  give  Cr2Oa  (~25%  of 
the  total  Cr)  and  an  insol.  yellow  product  (II) ;  at  0°  in  a  sealed  tube 
the  reaction  mixture  often  Inflames.  It  Is  suggested  that  (II)  is  an 
amniono-chromate.  M.  H.  M.  A. 

Tungsten  oxides.  O,  Glemser  and  H.  Sauer  (Z.  anorg.  Ckem., 
1043,  252,  144 — 159). — W  oxide  preps,  were  synthesised  from  W 
and  W03,  and  their  X-ray  diagrams,  p,  and  conductivity  determined. 
The  following  phases  exist  :  a,  WOa  to  in  which  the  least 

deficiency  of  O  below  WOa  produces  a  blue  colour;  0,  W02,92  to 
WO,ga ;  y,  WOo.,8  to  WOj.a5l  which  gives  an  X-ray  diagram 
identical  with  that  of  the  oxide  W#On  described  by  Ebert  and 
Flasch  (A.,  1934,  378)  although  their  interpretation  Is  not  con¬ 
firmed  ;  5,  WOj.05  to  W02.  There  is  no  oxide  lower  than  W02. 
Products  obtained  by  reduction  of  W03  with  H2-HsO  mixtures  were 
identical  with  these  phases,  but  reduction  of  HAV04  afforded  instead 
of  |3  two  new  phases  which  contain  H.  Both  of  these  on  further 
reduction  afford  y.  One  of  them  has  the  ReOa  structure  with  a  = 
3*740  a.  It  Is  the  H-analogue  of  the  W  bronzes,  and  may  be 
formulated  W03,mH2  where  n  <1,  and  in  which  the  H  atoms  are 
irregularly  placed  in  the  lattice.  The  other  new  phase  is  closely 
related  to  this,  and  so  are  the  so-called  hydroxides  of  Ebert  and 
Flasch  (A.P  1936,  174).  F.  J.  G. 

Composition  o!  tungsten-blue.  O.  Glemser  and  H.  Sauer  (Z. 

anorg.  Ckem.,  1943,  252,  160—163). . —The  composition  of  W-blue 

depends  on  the  conditions  of  its  formation.  Specimens  which  are 
oxidisable  in  air  contain  the  a  phase  of  the  W-0  system  (cl  pre¬ 
ceding  abstract),  with  an  O  content  somewhat  < *  that  of  W03, 
whereas  those  stable  in  air  contain  W03,nH2.  F.  J.  G. 

Partial  separation  of  uranium  light  isotope  by  thermodiffusion, 

A.  E.  Brodski  (Ada  Pkysicochim .  U.R.SS.,  1942,  17,  224—227),— 
Calculations  are  made  of  the  necessary  equipment  and  efficiency 
for  the  separation  of  236IJ  by  thermal  diffusion  using  UFS.  The 
energy  expended  in  separation  is  40 — 80%  of  that  yielded  by  fission 
of  the  236U  nuclei.  ’  J.  F.  H. 

Enrichment  of  37C1  in  carbon  tetrachloride  by  thermal  diffusion. 

A.  Fournier  (■ Compf .  rend.,  1942,  215,  529 — 530). — Experiments  by 
the  Clusius-Dickel  method  are  reported.  The  enriched  CC14  is 
subjected  to  the  transformation  steps  CC14  CHC13  4-  ZnCl2 
AgCl,  and  the  enrichment  is  detected  by  measurements  of  p  and  n. 

K.  M.  B. 

Decomposition  of  hypochlorites  in  solution.  P.  Pierron  {Comply 
rend.,  1942,  215,  354 — 355).— Investigations  on  the  salts  of  Na,  K, 
and  Li,  under  similar  sets  of  conditions  of  temp.,  concn.,  alkalinity, 
and  acidity,  indicate  the  transitional  formation  of  peroxides  which 
effect  decomp,  of  one  part  of  the  hypochlorite  into  chloride  and  02 
and  oxidation  of  the  other  part  to  chlorate.  NT.  M.  B. 

Cyanic  acid,  V.  Carbamato-cobaltic  complexes.  M.  Linhard  and 
II.  Fly  gar  e  (Z.  anorg.  Chem.t  1943,  251,  25—44). — Attempts  to 
prepare  cyana  to -complexes  by  the  action  of  KOCN  or  AgOCN  on 
aquo- cobalt  am  mine  salts  results  In  the  formation  of  carbarn  a  to¬ 
co  mpl  exes.  The  reaction  is  rapid  and  notably  exothermic 
(q  ~15  kg. -cal.  per  g,-moh)  and  involves  direct  addition  of  the 
OCN'  Ion  to  the  complex-bound  H$G  mol.  The  following  compounds 
are  described  :  X(NOa).  (I) ;  AFS04fH20  (II) ;  X(HSOJ*;  XBu  (III) ; 
XI s  (IV);  XS.Os  (V;  XCr04l*HtO  [X  =  Co(NHa)aCOa-NHJ ; 
Y(N Oa)2;  VS.Oa  [y  =  Co(NHa)4(H,0)CO,-NHJ.  Solubilities  are 
recorded  as  follows:  (I),  0*0778;  (II),  0*220 ;  (III),  0*629 ;  (IV), 
0*188;  (V),  0  0005  g.-mol.  per  I.  at  20°.  F.  J.  G. 

Composition  and  mechanism  of  formation  of  nickel  hydrides 

l.  Composition.  A.  A.  Balandin,  B.  V.  jerofeev,  K.  A.  Pecher- 
skaja,  and  M.  S,  Stachanova  {Ada  Pkysicochim .  U.R.S.S. ,  1943, 
18,  157 — ICC). — Ni  hydride  Is  formed  In  the  reduction  of  NIC13 
with  organo-Mg  halide  solutions  in  an  atm.  of  and  has  the 
composition  NiH4,  whilst  KIH2  is  absent  in  these  conditions.  NiH4 
has  been  isolated  and  analysed  by  decomp,  at  100°,  Excess  over 
the  theoretical  amount  of  Hs  is  absorbed  during  the  prep,  of  NiH4, 
owing  to  catalysis  of  hydrogenation  of  the  CeH5  nucleus  of  the 
MgPhCl  used.  NiH,  is  formed  by  the  partial  decamp,  of  NiH4. 

Metallic  carbonyls.  XL?.  Rhodium  in  the  system  of  the  metallic 
carbonyls.  W.  Hieber  and  H.  Lagally  (Z.  amorg.  Ckem,,  1943,  251, 
96—1 13). — The  compound  prepared  by  Manchot  and  Konig  (A., 
1925,  it,  1193)  by  the  action  of  CO  on  hydrated  RhCI3  at  >  100°,  and 
formulated  Rh26ci2,3CO,  Is  Rh  dicarbonyl  monochloride ,  [Rh(CO)2Cl]2, 

m. p.  123°.  The  corresponding  bromide ,  [Rh(CG)aBr]„,  m.p.  118°,  is 


formed  under  analogous  conditions,  and  these  and  the  iodide, 
[RhfCOJjIjy,  m.p.  114°,  may  be  obtained  by  high-pressure  synthesis 
from  the  anhyd.  halides  and  CO.  High-pressure  synthesis  with  CO 
and  either  metallic  Rh  or  RhCl3  in  presence  of  Cu  or  Ag  under  various 
conditions  affords  the  following  Rh  carbonyls  :  fRh(CO)4]x,  m.p. 
76°;  [Rh(CQ)a]rj  decomp.  150°;  and  [Rh/CO)  decomp.  220°, 
and  Rh  carbonyl  hydride,  Rh(CO)4H,  m.p.  —10°  to  —12°. 

F.  J.  G. 

Hydroxylamlne  and  hydrazine  complex  compounds  of  platinum  and 
palladium,  I.  Hydroxylamlne  compounds  of  platinum.  V.  I. 

Go  re  mi  kin  and  K.  A.  Gladischevskaja  (Bull.  Acad.  Sci.  U.RSS., 
CL  Sci .  Chim.,  1943,  108— 116). — ■  Pt11  in  cis-platote  tram  mines  can 
be  oxidised  bv  NH»OH  to  Ptlv  with  formation  of  “  inorganic  quin- 
hy drones.3*  fcw-[Pt(NHa)*(NH,OH)JCL  with  48%  HBr  at  100° 
yields  the  compound  [Pt(NHa)(NH;OH)BrJtPt(NHa)(NHaOH)BrJ 
(I),  brown  crystals  stable  at  110°  which  are  decomposed  by  GGMe* 
to  [Pt (N H3)  (NHjOH) Br,]  (II),  isolated  after  being  transformed  into 
{Pt(NHa)(NHaOH)[CS(NHa)J}Brt,  and  the  compound 
[Pt(NH3)(NH2OH)Br4]  (III),  orange  crystals.  (I)  is  obtained  also  , 
by  moistening  a  powdered  mixture  of  (II)  and  (III)  with  dil.  HBr. 
In  a  small  yield  are  obtained  the  compounds :  Irans-lrans - 
[Pt(NHnOH)„BrJ[Pt(NHoOH)2Br4],  brown  crystals,  by  heating 
[Pt(NH,OH)jCL  or  [Pt(NH*OH)J(OH).  with  30%  HBr,  and  trans- 
trans-[  Pt(NHlOH)(C5HsN)Br2][Pt(NH2OH)(C,H5N)Br4]F  brown 
crystals,  from  cis-[Pt(NH*OH),(C4H5N)o]CL  and  20—30%  HBr. 

J.  j.  B. 

XL— GEOCHEMISTRY. 

Chemistry  of  sea- water  :  elements  present  in  traces.  H.  Wat  ten- 
berg  (Z.  anorg.  Chem.t  1943,  251,  86—91  ;  cf.  A.,  1938,  I,  280). 

F.  J.  G, 

Chemistry  of  sea-water  :  dissolved  gases,  H.  Watt en berg  (Z.  ■ 
anorg.  Ckem.,  1943,  251,  71— 85).— A  review.  Methods  of  analysis 
and  equilibrium  relationships  and  distribution  of  A,  O*,  and  CQ.> 
(C03",  HCO/)  various  depths  are  discussed  (see  also  C.,  1944, 
Fart  3).  F.  J.  G. 

Carboniferous  brines  of  the  Polasna-Krasnokamsk  anticline, 
A.  hi. 'Kuznetzov  and  S.N. Novikov  (Compl.  rend .  Acad.  Sci .  U.R.S.S., 
1943,  39,  61 — 04). — Brines  containing  H2S  were  found  during  oil- 
drilling  in  the  Middle  and  Lower  Carboniferous  rocks  of  the  Kama 
region.  They  are  saturated  with  CaS04,  The  pH  does  not  vary 

greatly  (4*1 1 . -4*63) ;  [Ca]/[Mg]  =  1*86-2*85  ;  [NH4]/[Br  +  I] 

=  0*87  —  1*39.  [H«,S]«in  H20  from  the  top  portion  of  the  Car¬ 

boniferous  rocks  is  0*45  g.  per  1000  g.  In  sub-oil  H„0  it  Is  0*16  g. 
per  1000  g.  In  the  edge  HA),  [H2S]  is  very  small,  and  no  H2S  was 
found  In  the  H*G  of  the  coal-bearing  scries,  or  at  the  bottom  of  the 
Carboniferous.  This  may  be  due  to  the  physiological  equilibrium  of 
the  solution  being  disturbed  by  the  accummulation  of  Ca’*  and 
Mg**.  A.  j,  M. 

Composition  of  colloid  dispersion  minerals  and  the  metathetio 
capacity  of  glauconites  from  Saratov  [Russia].  L  N.  Antipov- 
Karataev  and  I.  D.  Scdlctzki  (Compl.  rend.  Acad.  Sci.  U.R.SS., 
1943,  39,  115 — 117), — "  Glauconites  33  from  Lyssaya  Gora  (Saratov) 
contain  glauconite  ~50,  montmorillonite  ~40,  and  sericite  ~10%. 
The  X-ray  picture  remains  unchanged  on  substitution  of  H,  Li,  Mg, 
Na,  or  Ba  for  the  replaceable  cations.  The  metathetic  ability 
(B.E.V.)  for  M-BaCL  at  pH  9  is  31*1  m-equiv.  per  100  g. 

M.  H.  M.  A. 

Action  of  hydrofluoric  acid  on  muscovite.  R.  Deiavauit  (Compl. 
rend.,  1942,  215,  582— 584).— Two  different  forms  of  corrosion  due 
to  the  boiling  acid  are  discussed ;  one  is  related  to  the  crystal  lattice 
structure,  and  the  other  to  physical  Irregularities  or  the  presence 
of  impurities.  N.  M.  B, 

X-Ray  scattering  from  chrysotiles, — See  A.,  1944,  I,  119. 

The  Panjal  traps  :  acid  and  basic  volcanic  rocks.  P,  N,  Ganju 
(Proc.  Indian  Acad .  Sci.,  1943,  18,  B,  125— 131).— Chemical  analyses 
are  recorded  and  discussed.  L.  S.  T. 

Sulphur  in  the  Buguruslan  [Russia]  oil  region,  G.  I.  Theodoro- 
vitsch  (Compl.  rend.  Acad.  Set.  U.R.SS.,  1943,  39,  118 — 120).— The 
Buguruslan  oilfield  is  covered  In  the  west  by  anhydrite  (20 — 30  m.), 
which  splits  towards  the  east  Into  two  seams  separated  by  halite. 
No  free  S  occurs  in  or  above  the  oilfield  Itself,  but,  except  on  the 
eastern  side,  free  S  occurs  around  the  edges  of  the  field  in  the  zone 
of  oil-HX)  contact.  Formation  of  S  probably  proceeds  by  SO/' 

H2S  (bacterial  ?),  followed  by  oxidation  of  H2S  by  0,  dissolved  in 
mobile  stratum  H.O,  which  originates  to  the  N.N.W.  of  the  oilfield. 
In  the  eastern  boundary  the  stratum  H„0  is  not  mobile  and  thus 
does  not  carry  02 ;  H.»5  formed  from  SO/'  appears  in  this  region  as 
FeS2.  It  is  concluded  that  Inclusions  of  free  S  under  anhydrite  are 
evidence  of  the  near  presence  of  oil-bearing  strata.  M.  H,  M,  A. 

Statistical  study  of  bioclimatic  influence  on  the  ehemico-mineral- 
ogical  characteristics  of  the  soil  of  the  Ivory  Coast  (silica- alumina 
relation).  L.  Galangeaud  {Compl.  rend.,  1942,  215,  360 — 362). — 
Curves  are  given  and  discussed.  N.  M.  B. 


BRITISH  CHEMICAL  AND  PHYSIOLOGICAL  ABSTRACTS 


A  I — General,  Physical,  and  Inorganic  Chemistry. 


SEPTEMBER,  1944, 


I.— SUB-ATOMICS. 

Direct  derivation  of  Balmer  spectra.  D.  D.  Kosambi  {Current  Sci., 
1944,  13;  71—72) .—Mathematical.  N.  M.  B. 

Energy  transport  by  radiation  in  resonance  lines  of  gases.  R. 
Mannkopff  (Z.  Physih,  1943,  120,  30 1—3 17). — The  transference  of 
energy  between  different  portions  of  a  gas  at  different  temp,  by 
radiation  and  absorption  in  resonance  A  A  is  calc,  for  limited  and 
unlimited  vol.  The  result  is  applied  to  energy  transference  in  the 
electric  arc.  L.  J.  J. 

Structure  o!  the  second  spark  spectrum  of  bromine,  Br  in.  K.  R. 

Rao  (Current  Sci,,  1944,  13.  72). — Many  intercombination  lines  in  the 
optical  and  vac. -grating  region  have  been  identified.  The  interval 
4p-iS3t<*—4p2D»!2  is  15042  cm."1  and  4d2I>E/*~— 4p2Ptjz  is  10613  cm.-1 

N.  M.  B. 

Quadrupole  moment  of  the  atomic  nucleus  ^jTa.  T.  Schmidt 
(Z.  Physih ,  1943,  121,  63 — 72). — The  hyperfine  structure  of  the 
terms  5 dz&$2,  4F3|!2,  5/2*  a/2  and  4P3 /»  of  the  Ta  1  spectrum  is  studied 
by  means  of  a  Fabry-Perot  interferometer,  and  the  coupling 
consts.  are  found.  The  mathematical  method  for  calculating  the 
quadrupole  moment  (involving  the  use  of  matrices)  is  presented  and 
the  val.  of  the  moment  is  found  to  be  +6  X  10“24.  L,  S.  G. 

K  Absorption  spectra  of  elements  with  atomic  numbers  71  (Lu), 
70  (Yb),  68  (Er),  00  (By),  64  (Gd),  and  63  (Eu).  (Mile.)  I.  Mancscu 
(Compt.  rend.,  1943,  217,  69 — 71). — The  K  absorption  spectra  of  the 
above  elements  have  been  investigated,  and  the  principal  discon¬ 
tinuities  determined.  A.  J.  M. 

Anger  transitions  and  widths  of  A~ray  energy  levels.  J.  N.  Cooper 
(Physical  Rev.,  1944,  [ii],  65,  155 — 161). — Since  rapid  variations  of 
line  width  with  at.  no.  are  to  be  expected  when  sudden  changes  in 
Auger  transition  probabilities  occur,  at.  no.  ranges  where  large 
variations  might  be  expected  were  studied.  Part  of  the  width 
variation  of  Lp3  for  elements  73—92  is  attributed  to  the  Auger 
transitions  Afm  — +  iV/yiViv,  y.  The  transitions  Abi  A'jiiOjj,  in, 
Arn  -^vViv,  \'N\y,  v.  and  Nni  ATiv.  vAriv,  v  explain  an  intensity 
anomaly  of  M  j  for  elements  38—58.  Other  irregularities  are  correl¬ 
ated.  Evidence  supports  the  theory  that  Auger  transitions  are 
primarily  responsible  for  anomalous  changes  in  line  width. 

N.  M.  B. 

Ionisation  cross-section  of  the  silver  Lm  state.  J.  J.  G.  McCue 
(Physical  Rev.,  1944,  [ii],  65,  168 — 175). — Measurements  were 

obtained  by  observing  the  intensity  of  the  La  doublet  radiation  from 
a  thin  Ag  target  bombarded  by  cathode  rays  of  energy  >9  times  the 
excitation  energy  of  the  Lm  state,  and  correcting  for  effects  of 
diffusion,  rediffusion,  and  retardation  of  the  cathode  rays.  Cross- 
sections  agree  fairly  well  with  calculations  based  on  the  Born 
approximation,  but  are  outside  estimated  experimental  error. 

N.  M.  B. 

L  X-Ray  spectrum  of  radium-D.  M.  Valadarcs  (Portugaliae 
Physica,  1944,  1,  73 — 75). — Apparatus  for  the  investigation  of  the 
A"- ray  spectrum  of  Ra-D  is  described.  0*04  g.  of  Ra  is  used. 

A.  J.  M. 

Photo-electric  primary  current  in  crystals  of  alkali  halides.  F. 

Romanic  (Ann.  Physih,  1943,  [v],  43,  187 — 192), — The  photo-electric 
.primary  current  in  KC1  and  KBr  crystals,  measured  by  the  product 
of  quantum  yield  and  electron  path  in  unit  field,  shows  approx,  the 
same  dependence  on  temp,  and  concn.  of  F- centres  when  Ff~ centres 
are  taken  as  electron  sources  as  when  F-centrcs  act  as  such  sources. 

A.  J.  M. 

Secondary  emission  of  films  of  pure  metals  in  ordered  and  disordered 
states  and  their  transparency  to  electrons.  R.  Suhrmann  and  W. 
Kundt  (Z.  Physih,  1943,  120,  363—382).. — The  yield  of  secondary 
electrons  at  83°  k.  from  thin  films  of  Cu,  Ag,  An,  and  Be  condensed 
on  glass  has  been  studied  as  a  function  of  the  primary  electron 
acceleration  voltage.  The  films  pass  from  a  disordered  to  an  ordered 
at.  configuration  on  heating  momentarily  to  room  temp.  Tn  the 
ordered  state  the  yield  of  secondary  electrons  is  smaller,  particularly 
from  fast  primary  electrons.  The  effect  is  correlated  with  an 
increase  in  the  electron-transparency  of  the  films,  particularly  for 
fast  electrons,  on  passing  to  the  ordered  state,  but  this  effect  is 
insufficient  to  account  for  the  difference  in  yield,  which  is  partly 
due  to  a  decrease  in  the  no,  of  secondarily-emitting  centres. 


Conversion  factors  from  international  to  absolute  electrical  units, 
U.  Stillc  (Z.  Physih ,  1943,  121,  34 — 53). — The  vals.  of  the  conversion 
factors  are  studied  as  a  preliminary  to  a  discussion  of  the  vals.  of 
the  at.  consts,  (the  latter  being  derived  from  new  and  precise  meas¬ 
urements  of  e,  ejm0,  and  hje’>  see  following  abstract).  The  best  vals. 
at  present  are  found  to  be  1  international  ohm  —  1-00049  ±0-00002 
abs.  ohms  and  1  international  amp.  =  0*9999  +  0 -0001  abs.  amp. 

L.  S.  G. 

The  atomic  constants  es  ejmm  and  iu  U.  Stillc  (Z.  Physih,  1943, 
121,  133 — 200). — The  experimental  data  available  for  the  deter¬ 
mination  of  at.  consts.  arc  collected  and  discussed.  The  following 
vals.  are  taken  as  established  for  velocity  of  light  in  vac.  (c0),  in¬ 
duction  const.  (/x0),  influence  const.  (e0),  sp.  mol.  no.  (N L)  and  sp. 
ionic  charge  (F)  :  c0  =  2-99777 ±0-00020  X  J0S  m.  per  sec.,  lH  = 
1-25602 +0*00002  x  i0"c  v.  sec. /amp.  m.,  e0  =  8-8594+0-0014  X 
10"12  amp,  sec./v.  m.#  NL  =  6-0243 ±0*0048  X 1028  k.-moL"1,  and 
F  =  9-652Q3±0-0006  x  107  a.  scc./k.-cquiv. ;  the  last  two  vals. 
refer  to  the  physical  at.  wt.  scale.  The  vals,  found  for  the  electronic 
charge  (e),  sp.  electronic  charge  (e/m0),  and  the  Planck  const,  (/j)  are  : 
e  =  1-6022+0*0014 X  10"1B  coulomb,  <?//w0  =  l-7593  +  0*002  x  1011 
coulomb  per  kg.,  and  h  =  6-619+0-010  X  10~34  w.  sec.2  Vals.  for 
the  Rydberg  const.  (Rm)  and  the  Sommer f eld  fine  structure  const, 
(a),  calc,  from  the  best  available  data,  are  :  R^  —  10,973,730*4+ 
7*8  mrl  and  a  =  (130-95 +0-13)"1,  There  is  no  ground  for  assuming 
any  deviation  from  the  fundamental  theoretical  laws  on  the  basis  of 
existing  experimental  data.  L.  J.  j. 

Atomic-reaetion  apparatus  lor  potential  differences  up  to  1  million 
volts*  M.  von  Ardcnnc  (Z.  Physih,  1943,  121,  236 — 267). — The 
apparatus  is  described  in  detail.  A  van  de  GraafI  band-generator 
working  at  a  tin.  pressure  and  a  multi-stage  discharge  tube  arc 
employed,.  The  discharge  tube  operates  with  electrons,  protons, 
or  deutcrons  at  will,  with  a  beam  strength  of  ~35  /ia.,  and  gives  a 
Ra-Be  equiv.  for  the  Li  +  D  reaction  of  -—65  g.  of  Ra.  The  energy 
consumption  is  minimised  by  the  use  of  beam  focussing  by  means  of 
a  directing  electrode.  The  pumping  speed  required  is  30  1.  per  sec. 
and  20%  of  the  generator  current  is  available  in  the  beam. 

L.J-J. 

New  type  of  electron.  A.  Proca  (Portugaliae  Physica,  1944, 1,  59 — 
65). — Relativity  considerations  suggest  the  existence  of  a  particle 
differing  from  the  Dirac  electron.  Though  it  has  the  same  mass, 
charge,  and  spin  as  the  Dirac  electron,  its  energy  varies.  A.  J.  M. 

Mobilities  of  electrons  in  helium*  F.  L.  Jones  (Proc.  Physical  Sac., 
1944,  56,  239 — 248). — Mobilities  are  calc,  over  the  range  Zjp  — 
0-5— 3*0  v.  per  cm.  per  mm.  Hg  on  the  basis  of  an  energy  distribution 
formula  previously  found  applicable  to  the  electron  energy  range  for 
excitation  and  ionisation  in  the  uniform  positive  column  in  He  (cf. 
A.,  1936,  771).  When  the  observed  variation  of  at.  cross-section 
with  electron  velocity  is  taken  into  account,  the  calc,  mobilities 
show  good  agreement  with  accepted  measured  vals.  N.  M.  B. 

Mobility  o!  free  electrons  in  argon.  P.  Herrerig  (Compt.  rend., 
1943,  217,  75— 77).— A  method  of  determining  the  velocity  of  free 
electrons  in  a  gas  under  the  action  of  a  uniform  electric  field  consists 
in  ionising  a  thin  section  of  the  gas  by  very  short  periodic  bursts  of 
A -rays,  and  studying  the  variation  of  current  in  the  chamber  circuit 
by  means  of  an  oscillograph.  Results  agree  well  with  those  of  other 
workers.  The  mobility  is  a  function  of  the  ratio  Ejp  (E  —  intensity 
of  field,  p  =  pressure  of  gas).  The  mobility  is  plotted  against  Ejp 
and  the  results  are  discussed.  A.  J.  M. 

Scattering  and  polarisation  of  fast  electrons  by  heavy  elements* 

C.  B.  O.  Mohr  [Proc.  Roy,  Soc.,  1943,  A,  182,  189— 199).— The  results 
of  a  previous  paper  (A.,  1941,  I,  191)  are  applied  to  the  calculation  of 
the  scattering  and  polarisation  of  electrons  with  5*4  to  1060  kc.v. 
energy  by  the  at.  field  of  An.  Even  at  the  highest  energies  the 
angular  distribution  of  the  scattering  docs  not  exhibit  a  monotonic 
fall  with  increasing  angle.  The  asymmetry  in  double  scattering 
reaches  a  max.  val.  which  is  large  at  angles  >903.  In  con¬ 
nexion  with  the  discrepancies  between  different  observers  for  the 
scattering  and  polarisation  at  90°,  it  is  shown  that  the  addition  of 
a  long-range  repulsive  field  to  the  field  of  the  atom  reduces  the 
asymmetry  in  double  scattering  by  a  large  factor.  G.  D.  P. 

Influence  of  adsorbed  oxygen  on  the  secondary  emission  of  evapop* 
ated  metallic  layers  at  293°  and  83°  K*  R.  Suhrmann  and  W.  Kundt 
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(Z.  Physik,  1943,  121,  1 18 — 132). — Layers  of  Cu,  Ag,  Au,  Cd,  and 
Be  are" evaporated  onto  glass  in  a  vac.  and  then  exposed  to  02  for  a 
short  time  at  room  temp.  The  layers  are  then  placed  in  a  vac.  and 
the  variation  of  the  secondary  emission  with  the  energy  of  the 
primary  electrons,  both  at  room  temp,  at  liquid  air  temp,  is  studied. 
The  yield  is  only  slightly  changed  in  the  case  of  Cu,  Ag,  and  Au  at 
room  temp,,  but  at  83°  k.  the  yield  with  primary  electrons  of  100  e.v. 
increases  reversibly  by  100%  and  the  max.  yield  is  given  for  smaller 
primary  electron  energy.  The  effect  decreases  after  several  hr.  In 
the  case  of  Be  and  Cd  the  yield  at  room  temp,  is  greatly  increased  by 
adsorption  of  O*  but  the  increase  on  cooling  to  83“  k.  is  negligible. 

L.  S.  G. 

Application  of  X-ray  impulses  for  the  determination  of  the  prob¬ 
ability  of  the  attachment  of  electrons  to  oxygen  molecules.  P.  Herreng 
(Compt.  rend.,  1943,  217,  135 — 137). — The  principle  of  the  method  is 
to  ionise  a  thin  section  of  the  gas  in  a  sealed  tube  by  periodic  intense 
A'-ray  impulses.  Each  impulse  gives  rise  to  a  brief  current  in  the 
chamber  circuit  due  to  the  displacement  of  electrons  and  positive 
ions  under  the  action  of  the  held  between  the  electrodes.  This 
current  is  amplified  and  studied  by  means  of  an  oscillograph.  Mix¬ 
tures  of  A  and  (X  were  used.  The  method  has  the  advantage  of 
being  direct  and  involving  no  hypothesis  concerning  the  rate  of 
decrease  of  the  no.  of  electrons.  The  curve  of  the  probability,  h, 
of  the  taking  up  of  an  electron  against  the  kinetic  energy  of  the 
electrons  agrees  with  that  obtained  by  other  workers.  The 
theoretical  curve  of  Bloch  d  ah  (A.,  1935,  1430)  does  not  show  the 
observed  min.  and  max.  The  discrepancy  is  explained  qualitatively. 

A.  J.  M. 

Velocity  distribution  ol  electrons  in  field-emission.  E.  W.  Muller 
(Z.  Physik ,  1943,  120,  261 — 269). — ■ The  velocity  distribution  of  field 
electrons  is  calc,  on  the  basis  of  the  tunnel-effect  hypothesis  and 
quantitatively  computed  for  a  W  cathode.  Experimental  data 
obtained  by  the  action  of  an  opposing  p.d.  are  in  agreement. 

Resolving  power  of  the  field  electron  microscope.  E.  W.  Muller 
(Z.  Physik,  1948,  120,  270— 282).— The  diffuseness  of  the  image 
produced  by  the  field  electron  microscope  is  largely  due  to  variable 
electronic  velocity.  The  radius  of  curvature  of  the  emitting  point 
of  the  cathode  and  the  lateral  magnification,  can  hi  calc,  from  the 
emission  law  and  the  diffuseness  due  to  velocity  variation  computed. 
At  high  magnifications  and  small  cathodic  radii  of  curvature  the 
effect  of  diffraction  of  the  electron  beam  becomes  appreciable.  The 
highest  resolution  so  far  attained  (10  a.)  is  limited  by  cathode  surface 
defects.  L,  j.  J. 

Resolution  of  the  electron  microscope  for  emitting  sources.  A. 

Recknagel  (Z.  Physik,  1943,  120.  331 — 362), — The  electronic  emission 
microscope  was  replaced  by  a  homogeneous  accelerating  field  and  an 
aberration -free  electron  lens  for  calculation  of  the  resolution  limit  by 
the  Schrddinger  wave  equation.  The  effects  of  spherical  and 
chromatic  aberration  and  wave  characteristics  on  the  resolution  can 
be  calc.  The  resolvable  dimension  is  of  the  order  of  the  wave¬ 
length  reaching  the  cathode,  and  decreases  with  increasing  field 
strength.  The  Mecklenburg  microscope  should  give  a  resolution  of 

m ft,  Cutting  off  the  boundary  rays  does  not  improve  resolution, 
but  makes  focussing  less  crit,  L.  J,  J. 

Apertures  o!  transmission-type  electron  microscopes  using  magnetic 
lenses.  L.  Marton  and  R.  G.  E.  Hutter  (Physical  Rev.,  1944,  [ii],  65, 
161— 167),— Mathematical,  Optimum  conditions  for  size  and 
location  of  apertures  are  stated  for  magnetic  lenses  of  the  axial  field 
distribution  H(z)  —  /Z0/[  1  ~f-  {*/»)*]■  The  behaviour  of  the  con¬ 
denser  lens-objective  lens  system  with  respect  to  the  angular 
aperture  of  the  illuminating  electron  beam  is  discussed. 

N.  M.  B, 

The  positive  column  with  a  curved  discharge  path.  X.  Wasserrab 
(Z.  Physik,  1943, 121,  54 — 57). — Density  distributions  are  determined 
in  the  case  where  the  discharge  takes  place  in  the  space  between  two 
concentric  cylinders.  The  density  is  given  in  terms  of  Bessel 
functions  and  the  results  are  presented  in  graphical  form. 

L,  S,  G. 

Refractive  index  of  an  ionised  medium.  IL  (Sir)  C.  Darwin 
(Proc,  Roy.  Soc.,  1943,  A,  182,  152 — ICG). — A  formula  obtained 
previously  (A.,  1934,  1137)  is  confirmed  by  analysis  of  the  perturb¬ 
ation  of  the  path  of  an  electron  by  the  light  during  a  collision  with  a 
proton.  The  result  is  believed  to  be  generally  true  although  it  is 
not  proved  for  u asymmetrical  charges  arbitrarily  oriented. 

G,  D„  P. 

Origin  o!  the  E  layer  of  the  ionosphere.  J.  Gauzit  (Compt.  rend., 
1943,  217,  179—181). — A  mechanism  by  which  a  considerable  no.  of 
electrons  might  be  produced  at  an  altitude  corresponding  to  the  E 
layer  is  proposed.  Two  metastable  *S  atoms  of  O  could  combine 
by  double  collision  to  form  an  ionised  mol.  and  an  electron.  This 
would  give  an  energy  of  13*5  e.v.,  which  is  >  the  energy  of  ionisation 
of  the  mol.  formed.  The  complete  mechanism  is  thus  photochemical 
dissociation  of  CL,  excitation  by  triple  collision  of  the  O  atoms  to  the 
lS  state,  and  the  combination  of  the  lS  atoms  with  liberation  of  an 
electron.  This  last  stage  could  proceed  throughout  the  night. 
Ionisation  during  the  night  could  also  be  explained  by  a  combination 


of  the  last  stage  with  the  mechanism  proposed  by  Martyn  et  ah 
(A.,  1936,  816).  There  is  probably  some  connexion  between  the 
ionisation  of  the  E  layer  and  the  intensity  of  the  green  line  of  the 
night-sky  spectrum,  since  they  both  depend  on  the  concn.  of  lS 
atoms  of  O  in  the  upper  atm.  A.  J.  M. 

Experiments  on  and  theory  of  the  action  of  the  Geiger  point  counter. 
J.  Morgan  and  j.  L.  Bohn  (J.  Franklin  Inst.,  1944,  237,  371 — 384). — 
The  relationship  between  the  p.d.  of  the  electrodes  and  the  distance 
of  the  point  electrode  from  the  end  of  the  cylinder  has  been  investig¬ 
ated  for  a  no.  of  different  cylinders  and  caps.  The  relationship 
between  p.d.  and  counter  gas  pressure  has  also  been  investigated . 
The  efficiency  of  various  points  was  studied.  Unprepared  Cu  points 
would  not  function  for  >1—2  hr.  Steel  needles  ground  down  to 
points  behaved  similarly.  A  ground  steel  point  did  not  retain  its 
sensitivity  after  use  but  had  to  be  re-ground.  Smooth  darning 
needles  were  the  most  satisfactory.  The  theory  of  the  counter  is 
discussed  on  the  basis  of  Zcleny's  view  that  a  high-resistance  layer 
of  adsorbed  gas  exists  at  the  point.  It  is  also  assumed  that  the 
field  at  the  point  at  the  onset  of  "  self-counting  '*  is  sufficient  to 
produce  auto-electronic  emission.  Probability  considerations 
account  for  selective  counting  of  different  ionising  agents  in  certain 
voltage  ranges,  for  the  dependence  of  counting  on  the  path  of  ionising 
rays  through  the  chamber,  and  for  the  increase  of  counts  with  increase 
of  voltage  from  the  threshold  of  counting  to  the  point  where  all  rays 
are  registered,  A.  j.  M. 

Polygonal  surface  and  the  periodic  classification  oi  the  elements. 

G.  Haenzel  (Z.  Physik,  1943,  120,  283 — 300).' — -The  representation 
of  the  periodic  system  as  a  series  of  points  on  a  geometrical  surface 
corresponding  with  the  wave-mechanical  characteristics  of  the 
elements  is  described.  L.  J.  J. 

Micro-balance  determination  of  the  at.  wt  of  nitrogen  enriched  in 

K.  Clusius  and  E.  Becker  (Z.  anorg.  Chem.,  1943,  251,  92 — 
95). — By  means  of  the  micro-balance,  an  at,  wt.  of  14*06  has  been 
found  for  N  enriched  in  1SN  by  the  NH4‘-NH3  exchange  reaction. 
This  corresponds  with  5*6%  of  15N.  F.  J.  G. 

Masses  of  a5Cl  and  3 “CL  A.  Giber t  F.  Roggen,  and  J.  Rosscl 
(Portugaliae  Physica ,  1944,  1,  43 — 40). — The  bombardment  of  CL  by 
rapid  neutrons  gives  evidence  of  a  no,  of  reactions  which  are  difficult 
to  identify.  If  slow  neutrons  are  used  only  one  reaction  occurs, 
viz.,  Cl  +  o n  =  lsS*  +  1H  +  9-  The  max.  val.  for  the  energy,  q, 
of  this  reaction  is  1*16  me.v.,  and  this  fixes  the  upper  limit  for  the 
mass  of  35C1  as  34*98054.  A.  J,  M. 

Speetrography  ol  y-rays  emitted  by  the  active  deposit  in  the  slow 
evolution  ol  radon,  L.  Salgueiro  (Portugaliae  Physica,  1944,  1} 
67— 71),— The  results  of  investigations  of  the  y- radiation  emitted  in 
the  transmutation  Ra-D ->Ra-£  by  absorption,  magnetic  spectro¬ 
graph  yf  and  crystal  diffraction  are  compared.  The  spectrograph ic 
method  has  been  further  investigated  and  y-rays  of  A  267  X.  have- 
been  detected.  Rays  of  A  285 — 295  X.,  identified  by  Rasetti  and 
A  maid  i,  could  not  be  detected  after  240  hr.  exposure.  A  new  ray, 
A  396  X,,  has  been  found.  A.  J.  M. 

y- Rays  and  the  nuclear  excitation  levels  ol  the  active  deposit  of 
actinium,  j.  Surugue  (/.  Phys.  Radium,  1942,  [viti],  3,  71—77).— 
Available  data  on  the  radiations  of  disintegration  products  of  Ac  are 
summarised.  y-Rays  from  successive  disintegrations  are  analysed 
and  conclusions  as  to  the  excitation  states  of  the  product  nuclei  and 
the  nature  of  the  radiations  arising  from  their  return  to  the  funda¬ 
mental  state  are  discussed.  N.  M,  B. 

Behaviour  o!  disintegration  recoil  particles  in  a  gaseous  medium. 
A.  Berthelot  and  (Mile.)  T.  Yuasa  (J.  Phys.  Radium,  1942,  [viii],  3, 
96 — 104). — The  tracks  of  recoil  products  from  the  disintegration  of 
Ac  and  Ac  -A  were  studied  by  the  Wilson- chamber  method  at  very 
low  pressure.  The  at.  impact  cross-section  is  10~n  sq.  cm.  A  study 
of  H  atom  recoil  particles  gives  the  velocity-range  relation  for  low- 
energy  protons.  The  possible  role  of  H20  micro-drops  in  various 
observed  phenomena  is  discussed.  N.  M.  B. 

^-Radiation  of  actinium.  M.  Lecoin  and  (Mile.)  M.  Percy  (Compt. 
rend.,  1943,  217,  106— 108).— The  upper  limit  of  the  /S-spectrum  of 
Ac,  given  by  Hull  et  ah  (A.,  1935,  558,  1295)  as  220  ke.v,,  has  been 
re-investigated,  using  a  Wilson  chamber  at  low  pressure.  At  20  cm. 
pressure,  no  j8-rays  of  energy  >100  ke.v.  were  found.  Of  1150 
tracks,  240  had  energy  >20  ke.v.,  650  had  energy  between  10  and 
20  ke.v.,  and  240  <10  ke.v.  One  ff-rav  is  emitted  per  12  atoms  of 
Ac  disintegrating.  The  /3-rays  must  be  of  secondary  origin  and 
correspond  to  an  internal  conversion  of  a  y-ray  of  energy  30—40 
ke.v.  at  the  Z. -level.  It  is  probable  that  the  primary  /?- radiation  from 
Ac  has  energy  <5  ke.v.  A.  J.  M. 

y*-Radiation  of  actinium  and  actinium- JG  M.  Lecoin,  (Mile.)  M. 
Percy,  and  S.  T.  Tsien  (Compt.  rend.,  1943,  217,  146—148).— 
y- Rays  emitted  from  Ac  Ac -K  are  investigated.  The  absorption 
curve  in  A1  shows  the  presence  of  three  groups  of  rays,  yA,  ys,  yc«  of 
energies  15*6,  36,  and  98  ke.v.,  and  relative  intensities  140  :  I  :  5. 
AVhen  pure  Ac-it  is  used,  a  similar  method  shows  the  existence  of 
only  two  components  of  energy  15*3  and  95  ke.v.  respectively,  the 


A  I — n,  MOLECULAR  STRUCTURE, 


ratio  of  intensities  being  2  :  1.  The  intensity  of  the  95-ke.v.  com¬ 
ponent  is  ~70%  of  the  intensity  of  yo,  and  it  is  probable  that  the 
original  yo  component  arises  from  Ac -K  in  the  mixture.  The  yA 
group  can  be  ascribed  to  the  X-ray  A -spectra  of  radio-Ac  and  Ac-X, 
disintegration  products  of  Ac  and  Ac -K,  The  ys  group  is  due  to 
Ac  alone.  The  existence  of  the  weak  y%  group  is  confirmed  by 
investigating  the  y-ray  absorption  from  Ac  ±  Ac -K  by  various 
elements  of  at.  no.  48—62.  The  energy  of  yB  is  thus  found  to  be 
38-8  ±0*7  ke.v.,  and  absorption  experiments  with  Ac -K,  radio-Ac, 
and  Ac- AT  confirm  that  it  arises  from  Ac  alone.  A.  J.  M» 

Absorption  of  slow  neutrons  in  rare  earths  and  in  cadmium.  H. 
Bomke  and  H.  Reddemann  (. Z .  Physik ,  1942, 120,  56 — 68). — Effective 
cross-sections  of  13  rare  earth  elements  for  thermal  neutrons  have 
been  determined  in  very  pure  preps.,  giving  the  vals.  Y  4,  La  10, 
Tb  16,  Nd  72,  Sm  7040,  Eu  2700,  Gd  22,550,  Dy  780,  Ho  62,  Er  185, 
Tu  114,  Yb  50,  Cp  165  sq.  cm.  x  10~24,  The  absorption  cross- 
section  of  Cd  for  C-neutrons  gave  the  val.  2640  x  10~24  sq.  cm. 

L.  J.  j. 

Activation  cross-section  of  iodine  in  different  forms*  with  neutrons. 
P.  Knauer  (Z.  Physik,  1942,  120,  103— 106).— The  effective  cross- 
section  of  I,  for  activation  by  slow  neutrons,  is  the  same  within 
2—3%  in  I”,  IOs~  I  (solid),  and  HI03  (solid).  L.  J.  J. 

Effective  cross-sections  for  absorption  of  slow  neutrons.  H.  Volz 
(Z.  Physik ,  1943,  121,  201- — 235).— Existing  methods  of  measuring 
effective  collision  cross-sections  with  slow  neutrons  are  critically 
reviewed.  A  new  method  is  described,  in  which  plane  laminae 
are  immersed  in  HgO  in  which  a  const,  concn.  of  thermal  neutrons  is 
maintained.  The  concn.  in  the  immediate  neighbourhood  of  the 
surface  of  the  lamina  is  measured  by  means  of  a  thin  thermal- 
neutron  indicator,  and  compared  with  that  in  the  original  uniform 
neutron  field.  Measurements  of  the  effective  collision  cross-sections 
of  49  elements  show  a  completely  random  distribution  of  vals.  as  a 
function  of  at.  wt.  Where  the  present  method  gives  results  differing 
from  earlier  vals.,  the  present  vals.  are  nearer  those  obtained  from 
activity  data.  An  additional  absorption  process  is  indicated  in 
only  a  few  cases,  e.g.,  Ta  and  Bi.  L.  j.  J. 

Effective  cross-section  of  technical  aluminium  for  the  capture  of 
slow  neutrons.  J,  Gehlen  (Z.  Physik ,  1943,  121,  268— 284).— The 
effective  cross-section  of  technical  A!  for  capture  of  slow  neutrons, 
determined  by  absorption  measurements  in  paraffin,  gives  the  val. 
<7ai  —  0*43  ±0*07  X  10~24  cm.2,  and  determined  by  comparison  with 
the  known  val.  for  Ag  gives  0*19  ±0*02  x  10™24  cm.1  The  half- val. 
periods  for  the  nuclear  processes  involved  are  determined,  viz.,  Ag, 
short  period  33*2  ±2  sec.,  long  period  148*5 ±1*5  sec.;  Al,  140 ±2 
sec.  The  ratio  of  intensities  of  short  to  long  Ag  periods  is  3*8 ±0*6 
for  saturation  with  slow  neutrons.  L.  J.  J. 

Approximation  formula  for  the  effective  er  os  ejection*  of 

slow  neutrons  for  a  1  jv  absorber.  N.  Koyenuma  (Ann.  Physik, 
1943,  [v],  43,  279 — 283) . — Mathematical.  A.  J.  M. 

Preliminary  determination  of  the  intensity  of  a  neutron  generator. 

M.  Morand  and  E.  Cotton  (Compt.  rend.,  1943,  217,  145— 146) —The 
generator  employs  bombardment  of  LiOH  by  deuterons,  and  gives  an 
intensity  of  neutrons  equiv,  to  that  from  96  millicuries  of  Rn  ±  Be. 

A,  J.  M. 

Heutron  emission  of  the  uranium  nucleus  as  a  result  of  its  §pontane« 
ous  disintegration.  W.  Maurer  and  H.  Pose  (Z.  Physik ,  1943,  121, 
285 — 292) . — Measurements  with  9  kg.  of  U  showed"  a  spontaneous 
neutron  emission  with  a  half- val.  period  of  2-5  X  10lfi  years  for 
238U.  L.  J.  J. 

Spontaneous  neutron  emission  from  uranium  and  thorium.  H. 
Pose  (Z.  Physik ,  1943,  121,  293— 297).— Measurements  of  spontane¬ 
ous  neutron  emission  by  U  and  Th  were  carried  out  in  a  mine  in  order 
to  avoid  cosmic-ray  effects.  Half- val.  periods  of  3*1  x  1015  years 
and  1*7  X  1017  years  were  found  for 23  8U  and  aS2Th,  respectively. 

L.  J.  J. 

Spontaneous  disintegration  of  uranium  and  its  neighbouring 
elements.  S.  Flfigge  (Z.  Physik ,  1943,  121,  298— 300).— For  U 
isotopes,  life  periods  are  calc,  as  9*1  X  101S  sec,  for  234U,  8*7  X  1020 
sec,  for  235U,  8*3  X  1013  sec.  for  238 U,  giving  for  the  relative  activities 
in  normal  XI  6%,  82%,  and  12%,  respectively,  Th,  lo,  and  Pa 
give  8*5  x  10as,  8*1  X  IQ83,  and  8*9  x  10SCI  sec,,  respectively.  For 
elements  of  mass,  no  239,  vals.  are  8*1  X  1024  sec.  for  Z  =  92,  7-8  X 
10s3  sec.  for  Z  =  93,  and  8*3  X  1016  sec.  for  Z  =  94.  L.  J.  J. 

Coefficients  of  interna!  conversion  in  the  isomeric  transition, 
80Br*  ->  80Br,  A.  Berthelot  (Compt.  rend.,  1943,  217,  44—46). — 
1*39  conversion  electrons  are  emitted  per  transition.  This  indicates 
that  there  are  two  types  of  transition  involved,  two  different  quanta, 
of  energy  49  and  37  ke.v.,  being  emitted.  It  is  the  transition  of 
energy  49  ke.v.  which  determines  the  half-life  of  80Rr*.  A.  J.  M. 

Simultaneous  emission  of  two  conversion  electrons  in  the  isomeric 
transition  S0Br*  ->  80Br,  A.  Berthelot  (Compt.  rend.,  1943,  217, 
108 — 110). — ‘ The  two  emissions  of  energy  of  49  and  37  ke.v.  (see 
preceding  abstract)  are  shown  to  occur  simultaneously  by  the  use 
of  coincidence  counters.  A,  J.  M. 

L  2  (a#  ,  I.) 


£-Deeay.  E.  J.  Konopinski  (Rev.  Mod.  Physics,  1943,  15,  209 — 
246). — A  comprehensive  survey,  with  bibliography,  of  theory,  with 
illustrative  available  data,  covering  allowed  and  forbidden  spectra 
and  transitions,  life  times,  selection  rules,  and  K  capture. 

N.  M.  B. 

Production  of  penetrating  showers.  L,  J.  Jdnossy  and  G.  D. 
Rochester  (Proc.  Roy .  Soc.,  1943,  A,  182,  ISO — 188). — It  is  shown 
that  about  one  third  of  the  radiation  producing  penetrating  showers 
is  non-ionising  and  more  penetrating  than  photons.  The  intensity  of 
this  non-ionising  (N~) radiation  is  —0*001%  of  the  foil  cosmic  radi¬ 
ation  near  sea  level.  It  is  suggested  that  the  iY-radiation  consists 
of  neutrons  and  that  it  is  the  energetic  part  of  the  penetrating  non¬ 
ionising  component  of  cosmic  radiation,  G.  D.  P. 

Anomalous  rate  of  nuclear  disintegration  effected  by  cosmic  rays. 
A.  P.  Zhdanov,  N.  A.  Perfilov,  and  M.  Y.  Deisenrod  {Physical  Rev., 
1944,  [ii],  65,  202— 203).— A  preliminary  report  of  disintegrations, 
reaching  103  times  the  normal  rate,  observed  in  the  period  23  Nov. — 
1  Dec.,  1942,  on  unradiated,  thickly-coated  photographic  plates 
developed  3  days  after  prep.  Possible  explanations  are  suggested. 

N.  M.  B. 

Method  of  shower  anticoincidences  for  measuring  the  meson  com¬ 
ponent  of  cosmic  radiation,  V.  Sarabhai  (Physical  Rev.,  1944,  [ii], 
65,  203— 204).— A  method  is  described  for  estimating  the  intensity 
of  slow  mesons  which  would  be  liable  to  be  cut  out  by  absorbers 
filtering  the  soft  electronic  component.  Preliminary  results  for 
various  altitudes  are  reported  and  discussed.  N.  M.  B, 

Spin  of  the  meson.  S.  K.  Chakrabarty  and  R.  C.  Majumdar 
(Physical  Rev.,  1944,  [ii],  65,  206). — Mathematical.  N.  M.  B. 

Impact  of  a  wave=paeket  and  a  reflecting  particle,  H.  E.  Ives 
(J.  Opt.  Soc.  A  met.,  1943,  33,  163— 166).— Using  only  the  Newtonian 
principles  of  conservation  of  mass,  momentum,  and  energy  and 
classical  wave  theory,  a  general  study  is  made  of  the  impact  of  wave- 
packets,  i.e.,  wave- trains  of  definite  length,  on  reflecting  particles, 
and  the  variation  of  mass  with  velocity  is  derived.  It  thus  seems 
probable  that  all  behaviours  characteristic  of  the  restricted  theory 
of  relativity  may  be  obtained  from  earlier  principles.  W,  j. 

Impact  of  a  wave»paoket  and  an  absorbing  particle*  H,  E.  Ives 
(J.  Opt.  Soc .  Amer.,  1944,  34,  222— 228).— The  more  complicated 
problem  of  an  absorbing  particle  is  treated  in  the  same  general  way 
as  the  case  of  a  reflecting  particle  (see  preceding  abstract).  By 
considering  the  production  of  heat,  i.e.,  kinetic  energy  of  the  atoms 
or  sub-particles  of  which  the  absorbing  particle  is  composed,  and 
the  change  of  mass  of  these  atoms  due  to  their  motion,  the  overall 
change  of  mass  of  the  absorbing  particle  is  obtained,  and  the  equation 
of  motion  derived.  The  present  study  deals  with  a  stationary 
absorbing  particle,  a  system  in  uniform  motion,  and  pressure  of 
radiation  on  an  absorbing  particle.  B»  S.  C. 

Representation  of  interactions  between  neutrons  and  protons 
brought  about  through  the  intermediary  of  a  particle  of  spin  2*  G. 
Petiau  (Compt.  rend.,  1943,  217,  103— 104).— Mathematical, 

A,  J.  M. 

Theory  of  hysteresis  curves*  A.  Hemp  in  (Compt.  rend.,  1943,  217, 
137 — 139). — Two  magnetisation  processes  are  considered  :  (1) 

reversible  magnetisation,  and  (2)  magnetisation  by  irreversible  dis¬ 
placement  of  the  boundaries  separating  the  areas  of  influence  of  Weiss 
magnetons  at  180°  to  each  other.  A  peculiarity  in  the  Barkhausen 
effect  is  discussed.  A.  J.  M. 

Finite  sell-energies  in  radiation  theory*  HI.,  A.  Lande  and  L.  H. 
Thomas  (Physical  Rev.,  1944,  [ii],  64,  175—184;  cf.  A.,  1942,  I, 
3 7 ) . — Mathematical .  N.  M.  B. 

II. — MOLECULAR  STRUCTURE. 

Theory  of  intensity  distribution.  [Standardisation  of  photographs 
of  continuous  spectra.]  G.  Wilke  ns  (Ann.  Physik t  1943,  [v],  43, 
73.__.9O). — The  conditions  necessary  for  a  projected  spectrum  (e.g., 
on  a  photographic  plate)  to  reproduce  the  true  relation  of  intensity 
to  v  are  formulated.  A  plane  projection  is  unsuitable  for  intensity 
measurements  on  a  continuous  spectrum.  L.  J.  J. 

Application  of  new  analysis  of  molecular  spectra  to  interesting 
molecules.  Study  of  a  new  series  of  lojv  frequencies.  H.  Deslandres 
(Compt.  rend.,  1943,  217,  92— 96).— Published  data  on  infra-red 
spectra  are  considered.  In  the  case  of  7  mob.  investigated  at 
—  180°,  the  low  frequencies  are  simple  fractions  of  the  universal 
const.  1062*5.  Three  rules  are  laid  down  :  (1)  the  mol.  can  be 

divided  into  parts  (often  only  2),  each  of  which  activates  the  electrons 
of  another  part,  and  the  frequency  of  each  part  is  given  by  y  — 
qd1ls/rJ  (s'  =  no.  of  activated  electrons,  dl  —  1062*5,  q  and  rf  are. 
integers) ;  (2)  the  electrons  are  not  activated  singly,  but  in  rings,  or 
parts  of  rings ;  (3)  the  w  of  the  parts  are  equal  or  nearly  so.  The 
w  of  47  mo  Is.  are  considered  on  this  basis  and  satisfactory  agreement 
is  obtained.  A.  J.  M. 

Flame  spectrum  of  carbon  monoxide*  HL  The  cool  flame, 
A.  G.  Gaydon  (Proc.  Roy .  Soc.,  1943,  A,  182,  1 99—208) . — Spectra  of 
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cool  flames,  or  pre-ignition  glows,  of  CO  with  O,  and  N,0  are  photo¬ 
graphed  with  small  dispersions.  The  banded  structure  is  more 
clearly  developed  in  the  cool  than  in  the  normal  flame.  The  OH 
bands  are  absent  from  the  cool  flame,  which  shows  strong  Na  emission. 
CuCl  appears  very  readily  as  an  impurity  and  the  band  systems  of 
CuCl  show  a  different  intensity  distribution  in  the  cool  flames  with 
Oj  and  NjO.  The  application  of  the  results  to  the  theory  of  com¬ 
bustion  is  discussed.  (Cf.  A.,  1941,  I,  302.)  G*  D.  P. 

New  forbidden  transition  of  the  neutral  nitrogen  molecule*  (Mme.) 
R.  Herman  (CompL  rend.,  1943,  217,  141 — 143) - — In  the  N?  spectrum 
there  are  three  band  systems,  the  existence  of  which  Indicates  that 
the  Lyman  bands  could  be  excited  by  fluorescence.  It  follows  that 
one  of  the  systems  must  be  forbidden.  Bands  belonging  to  a  new 
system,  for  which  the  lower  state  is  axnu  (the  upper  state  of  the 
Lyman  system)  and  the  upper  state  Is  at  112781  cmr!  (the  upper 
state  of  the  Watson- -Kuntz  system),  contradict  the  symmetry  relation 
rule.  Anomalies  arising  when  a  gas  is  under  a  moderate  pressure  are 
discussed,  the  Lyman  system  being  entirely  modified  ;  the  sequences 
v”  —  t/  —  9  and  10  are  extended  and  the  effect  attributed  at  low 
pressures  to  dissociation  disappears.  This  is  probably  due  to 
excitation  by  Ionic  collision,  and  forced  emission.  A.  J.  M. 

light  absorption  o!  polynuclear  inner-complex  compounds.  IV. 
Nickel  complexes.  A.  von  Kiss  and  R.  Szab 6  (Z.  anorg.  Chem., 

1943,  252,  172—184;  cf.  A.,  1942,  I,  385).— Extinction  curves 

(200—700  m p.)  are  recorded  for  a  no.  of  polycyclic  inner-complex  Ni 
compounds.  There  is  no  additivity,  the  absorption  curves  showing 
resemblances  to  those  of  the  org.  constituent  but  little  to  that  of  the 
Hi  ion.  F.  J.  G. 

Absorption  spectra  of  some  hydrated  salts  of  dysprosium*  A.  M. 

Rosa  (Ann.  Physik,  1943,  [v],  43,  161 — 181).— The  absorption 
spectra  of  Dys(SO4)3,8H20,  DyfEtSOJ s, and  Dy(N03)3,5HsO 
have  been  investigated.  The  Stark  splitting  of  the  ground  term 
could  be  obtained  only  with  the  sulphate.  At  liquid-air  temp,  the 
components  are  removed  21  cm,-1  and  53  cm."1  from  the  lowest 
component.  The  intensity  of  absorption  lines  produced  by  super¬ 
position  of  lattice  vibrations  and  electron  transitions,  and  the  mean 
val.  of  the  splitting  in  the  crystal  electric  field,  correspond  to  the 
small  coupling  between  the  4/- electrons  and  the  crystal  lattice. 
The  width  of  the  lines  varies  considerably  within  the  spectrum. 
The  character  of  various  groups  of  lines  is  discussed.  A.  J.  M. 

Vibrational  spectra  of  the  vinyl  halides.  P.  Torkington  and  H.  W. 
Thompson  ( J.C.S. ,  1944s  303 — 305). — The  infra-red  absorption 
spectrum  of  CHICHI  has  been  measured  between  3  and  20  fx.  Infra¬ 
red  and  Raman  w  have  been  correlated,  the  contours  of  the  infra¬ 
red  bands  examined,  and  magnitudes  assigned  to  the  12  fundamental 
w.  Variation  in  magnitude  of  the  various  modes  with  the  mass  of 
the  halogen  atom  in  these  halides  is  discussed.  With  three  excep¬ 
tions,  the  frequency  of  a  given  vibration  decreases  as  the  mass  of  the 
halogen  atom  increases.  W.  R.  A. 

Ultra-violet  absorption  spectra  of  solutions  of  yohimbine,  coryn- 
anthine*  eorynantheine,  and  some  of  their  derivatives.  R.  Goutarel 
and  A.  Berton  (Comfit,  rend.,  1943,  217,  71 — 72). — The  mol.  extinction 
coeffs.  of  these  alkaloids  and  some  of  their  derivatives  have  been 
determined  in  G-0005M.  solution  in  EtOH  at  96°.  The  spectra  of 
yohimbine  and  corynanthine  are  almost  identical.  There  is  a  min. 
in  the  extinction  coeff.  at  A  2480  a.  The  spectra  resemble  closely 
that  of  cinchonamine,  and  can  be  compared  with  that  of  indole. 
Cory  nan  theme  shows  a  displacement  towards  longer  A  A,  and  the 
min.  at  2480  a,  could  not  be  observed,  The  min,  does  not  exist  for 
diacetyl-yohimbine  or  -corynanthine,  although  monoacetylcoryn- 
anthine  shows  it.  The  min,  is  much  less  intense  for  corynanthelc 
add  than  for  corynanthic  acid.  The  spectra  of  corynanthic  and 
yohimbic  acids  are  almost  identical,  and  show  the  same  characteris¬ 
tics  as  those  of  the  alkaloids  themselves.  A.  J,  M. 

Quinoidation  of  triaryl  compounds  [absorption  spectra]  —See  A., 

1944,  II,  258. 

Synthesis  and  absorption  spectra  of  the  ionylideneacetones  and 
related  compounds*— See  A.,  1944,  II,  261, 

Spectroscopic  study  in  the  stereoisomeric  eapsanthm  set*  cis - 
Peak  effect  and  configuration,— -See  A.,  1944,  II,  223. 

Structure  and  symmetry  of  metallic  dithionates*  deduced  from 
molecular  spectra  (infra-red  absorption  and  Raman  effect)*  C.  Duval 
and  J,  Lecomte  (Comfit,  rend.,  1943,  217,  42— 44).— The  absorption 
spectra  of  9  metallic  efithionates  and  5  complexes  containing  (S,Oe)" 
have  been  examined  over  the  range  500—1650  cm."1  The  strong 
characteristic  absorption  bands  are  at  520,  580,  985,  1200,  and  1600 — 
1600  cm."1  The  comparison  of  this  spectrum  with  the  Raman 
spectrum  confirms  the  formula  (St06)"  for  the  radical.  It  consists 
of  two  pyramidal  SOa  group!  with  a  common  ternary  axis  of  sym¬ 
metry,  Cf,  on  which  are  placed  the  two  S  atoms.  There  are  6 
simple  and  6  double  degenerate  vibrations.  The  absorption  and 
Raman  spectra  taken  together  agree  with  the  symmetry  D3(J.  The 
usual  structural  formula  for  a  univalent  dithionate,  [MOS^O)*]*, 
is  not  lu  accord  with  the  spectral  data,  which  indicate  no  frequency 


corresponding  to  S — O.  The  SO  groups  are  identical  and  there  is 
resonance  between  the  O  and  S  atoms.  A.  J.  M, 

Raman  effect. .  G.  Glockler  (Rev.  Mod.  Physics ,  1943,  15,  III — 
173). — A  review  and  bibliography  of  recent  work.  W.  R.  A. 

Eaman  effect.  CXLVI.  Iriatomic  and  tetratonxic  molecules  (S02s 
COS,  BrCN,  B013,  and  BBr3),  J.  Wagner  (Z.  fihysikal.  Chem 1943, 
A,  193,  56—63). — Polarisation  measurements  in  the  Raman  spectrum 
and  isotope  splitting  of  Raman  lines  are  recorded.  The  data  corre¬ 
spond  to  a  valency  angle  of  136°  for  SO£l  and  agree  with  a  linear 
mol.  for  BrCN  but  not  for  COS,  Data  for  BCI3  and  BBrs  agree 
with  a  plane  ccntro-sym metric  mol.  L.  J.  J. 

Eaman  spectra  of  dihalogen  derivatives  o!  methane*  and  identi¬ 
fication  of  the  nine  frequencies  of  methylene  dibromide.  (Mile.) 
M,  L.  Delwaulle  (CompL  rend.,  1943,  217,  172— 174),— The  polaris¬ 
ations  of  the  Raman  lines  of  CH2Br2,  CH2BrCl,  and  CH2BrF  have 
been  investigated,  and  the  frequencies  assigned  to  the  various  mol. 
vibrations.  A.  J.  M. 

Eaman  spectrum  of  dimethylnitrosoamine,  j.  M.  G.  Barxedo  and 

J.  Goubeau  (Z.  anorg .  Chem.,  1943,  251,  2 — 13), — The  Raman  spec¬ 
trum  of  NMej'NO  has  been  recorded  and  the  frequencies  Identified 
by  comparison  with  those  for  mols.  having  comparable  structures. 
The  results  indicate  mesomerism  between  MMc-fNIQ  andN+Me2IN'0~. 

F.  J.G. 

Excitation  of  luminous  zinc  sulphide,  M.  Curie  (Comfit,  rend,, 
217,  110 — 112). — The  brilliance  of  the  luminescence  of  a  no.  of 
substances  (particularly  ZnS)  under  conditions  of  const,  excitation 
agrees  with  the  hypothesis  of  Riehl  (A.,  1937,  I,  444)  that  luminosity 
does  not  depend  on  the  presence  of  foreign  substances,  but  that  (In 
the  case  of  ZnS)  the  exciting  radiation  is  absorbed  indifferently  by 
all  the  Zn  atoms,  or  at  least  those  in  a  large  portion  of  the  lattice 
perturbed  by  the  presence  of  a  luminous  centre.  This  would  not, 
however,  explain  the  emission  of  phosphorescence  of  long  duration, 
which  appears  only  in  the  presence  of  a  luminogenic  Impurity. 

A.  j.  M. 

Viscosity  dispersion  of  dielectric  constants  of  organic  liquids  for 
comparatively  long  waves*  P.  Mehler  (Ann.  Physik ,  1943,  [v],  43, 
225— 243).— A  resonance  method  is  used  to  determine  the  real 
dielectric  const.  (*)  of  org.  substances  for  waves  of  A  15,  60,  and  109 
m.,  and  the  effect  of  temp,  on  €  over  the  range  8—60°.  The  viscosity 
dispersion  of  c  of  polar  mols.  is  investigated  for  PhN02,  l-C10H7*NO2, 
and  MeNO|  in  a  mineral  oil  (Shell  K  20)  of  high  y.  The  effects  of 
both  frequency  and  temp,  show  anomalies  in  the  viscosity  dispersion. 
There  is  good  agreement  with  Debye’s  theory  in  the  case  of  the 
slope  and  length  of  the  individual  dispersion  stages  for  an  11% 
PhN02  solution.  A.  J.  M, 

Selective  heating  of  small  particles  in  the  ultra-short- wave  con¬ 
denser  field*  H.  Schaefer  and  H.  Schwan  (Ann.  Physik ,  1943,  [v],  43, 
99— 135).— The  heating  of  small  suspended  particles  in  a  medium 
with  different  electrical  properties,  under  the  influence  of  ultra-short 
wave  fields,  is  discussed  theoretically  for  stationary  and  non¬ 
station  ary  temp,  conditions.  Excess  temp,  in  the  dispersed  particles 
are  significant  only  when  the  conductivity  is  that  of  the  medium, 
and  in  the  favourable  case  of  HaO-in-oil  suspensions  has  a  max.  val. 
of  60°  at  5—10  kv,  per  cm,  for  particles  2  mm.  in  diameter.  A 
selective  particle  breakdown  by  boiling  Is  thus  possible.  Experi¬ 
mental  data  obtained  with  the  condenser  of  a  powerful  transmitter 
at  A  11  m.  are  in  agreement.  For  microscopic  and  colloid  particles, 
excess  temp,  are  <^0*001  L.  J.  J. 

Constitution  of  compounds  of  the  type  SR2X2f  SeE2X2*  and  TeE2X2* 

K.  A.  Jensen  (Z.  anorg .  Chem,,  1943,  250,  245— 256).— Dipole 

moments  are  recorded  as  follows:  (CH„Ph)2SI2,  44;  SePhXl2, 
3=21;  SePh2Br2,  340;  (jf?-CsH4Me)2TeCl2,  2>98;  (fi~C aH 4Me) aT cBr2 , 
3*21 ;  [(/»-C,H4Me)1TeCl]  A  6T  ;  TteCl4,  2*57  d.  The  results  indicate 
that  in  compounds  SR2Xs  (X  =  halogen)  and  their  analogues  the 
halogen  atoms  are  cquiv.  and  their  linkages  strongly  polar  with  an 
electron  density  of  ~1  electron.  This  is  illustrated  by  resonance 
formula*.  The  suggested  space  configuration  is  a  trigonal  bipyxamid 
with  the  fifth  point  occupied  by  a  lone  electron-pair*  A  compound 
(CH£Ph)2SX3  is  described  F.  J.  G. 

Spatial  configuration  of  compounds  of  the  type  PR3X2,  AsR3XSs 
SbR3X2f  and  BlB3X§.  K,  A,  Jensen  (Z.  anorg.  Chem.,  1943,  250, 
257—267). — The  mol.  polarisation  of  SbPh3Cl2  and  BiPh3Cl2  in 
C#H8  is  Independent  of  temp.  They  have  zero  dipole  moment  but 
unusually  large  at.  polarisation,  consistent  with  the  configuration 
of  a  trigonal  bipyramid,  and  with  the  linkages  between  the  central 
atom  and  Cl  being  strongly  polar.  SbPh3(OH)t  also  has  ^  =  0 ; 
for  BiPh3(N03)2,  p  =  3*26  D.  The  Raman  spectrum  of  SbCl6  has 
six  interferences,  corresponding  with  a  trigonal  bipyramidal  con¬ 
figuration.  NPhICl  has  jj.  —  8*20  D.  F.  J.  G. 

Dipole  moments  of  the  higher  isolognes  of  the  sulphoxides  and 
amine  oxides.  K.  A.  Jensen  (Z.  anorg.  Chem.,  1943,  250,  268— 
276).— Vais,  of  fx  are  recorded  as  follows:  SePh20,  4-44;  (p- 

CsH4Me)tTeO,  3*93;  PPh30,  4*31;  PPh3S,  4*74;  PPh3Se,  4*83; 
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PPh3:NPh,  4-46;  AsPh30,  6-60;  SbPh,S,  5-40;  fr-C.HJvle^SbO, 
2-0;  PPhjO.HjO,  4-56;  AsPh,0.H30,  5-81;  AsPh3Cl-OH,  9-2; 

SbPh3Cl*OH,  2*8  d.  The  constitutions  of  these  compounds  are 
discussed.  F.  J.  G. 

Dielectric  constants  and  dipole  moments  of  acetylenic  ethers.* 

T.  L.  Jacobs*  J.  D.  Roberts,  and  W.  G.  MacMillan  (/.  Amer.  Chcm. 
Soc,,  1944,  00,  656 — -657). — Dielectric  consts,  (determined  by  the 
heterodyne  beat  method)  and  dipole  moments  (calc,  by  Onsager’s 
equation)  at  25°  for  CH*COR  are  R  *=  Bt  8*05,  1*98*  Bu  0-02*  2*03, 
and  Rh  4*76,  1*141,  and  CPh*CH  2*98,  0*78,  respectively.  High  vals. 
of  fx.  for  the  alkyl  ethers  may  be  due  to  contributions  from  resonance 
forms  of  the  type  CHffCIOR”.  Onsager’s  equation  is  fairly  accurate 
for  CPh*CH,  PhOMe,  PhOEt,  Ph,*0*  and  Pr%0,  but  not  for  EtaO 
(cf.  Bottcher,  A.,  1939,  I*  120),  R.  5.  C, 

Influence  of  polarisation  on  electric  breakdown  strength  and  its 
dependence  on  temperature.  G.  Malmlow  (Arkiv  Mat .  A  si.  Fys 1944* 
80?  B,  8  pp,),— Apparatus  and  methods  for  measuring  the  breakdown 
strength  are  described  and  measurements  are  made  on  mica  and 
KBr  with  d.c.  and  a.Q.  The  results  show  that  the  vals.  obtained 
with  d.c.  are  influenced  by  polarisation.  The  electric  breakdown 
strength  of  KBr  is  independent  of  temp,  between  220°  and  300°  K. 

L.  S.  G. 

Refractive  indices  in  the  ultra-violet  M.  Bayen  (J.  Fhys .  Radium , 
1942*  [viii],  8,  57 — 68). — An  improved  method  of  determination  is 
described,  and  data  for  H20,  2H20,  and  aq.  solutions  of  MaCi  are 
tabulated.  A  discussion  of  results  for  electrolytic  solutions  with 
reference  to  extinction  coeffs.  and  mol.  refraction  shows  that  the 
deformation  of  ions  increases  with  the  concn.  N.  M.  B. 

Detachment ??  of  optical  activity  and  absorption.  R.  Servant 
(J.  Phys .  Radium,  1942,  [viii]*  8,  90— 96),— The  distinction*  in  an 
absorption  band,  between  the  "  active  "  part  and  the  whole  band  is 
discussed  with  reference  to  available  data*  theories*  and  interpreta¬ 
tions.  Typical  illustrations  are  given  by  quarts.  N.  M.  B. 

Relation  of  the  dispersion  of  refraction  in  the  infra-red  to  that  in  the 
visible  and  ultra-violet.  L.  Amy  (Conipt.  rend .,  1943,  217*  227 — 
229)  .—The  curve  representing  the  variation  of  ?t2  as  a  function  of 
log  A  is  symmetrical.  A  new  formula  giving  the  dispersion  of  n  is 
proposed,  A.  J.  M. 

Orientation  of  molecules  at  boundary  surfaces  and  in  associated 
molecules  by  electrostatic  forces,  H.  Sunken  (Z.  physikal.  Chem 
1943,  A,  193,  40 — 54). — Theoretical.  Mutual  orientation  of  dipoles 
and  quadruples  and  their  arrangement  at  metallic  boundary 
surfaces  are  discussed,  and  the  corresponding  effect  in  adsorption  is 
considered,  L.  J.  j. 

Characteristic  frequency  of  double  bonds  in  conjugated  systems. 
A.  Kirrmann  {Compt,  rend.,  1943,  217,  148— 150).— The  lowering  of 
the  characteristic  frequency  due  to  the  double  bond  when  it  is  con¬ 
jugated  is  not  a  general  phenomenon.  Deviations  can  be  explained 
on  the  basis  of  mesomerism.  A.  J.  M. 

Linear  flow  of  perfect  gases,  J.  Villey  {J.  Phys.  Radium,  1942* 
[viii],  3,  79 — 80) . — Mathematical.  N.  M.  B. 

Energy-  and  order-states  of  the  atoms  in  the  surfaces  of  liquids 
and  solids,  R.  Haul  (Z.  physikal.  Chem.,  1943,  B,  53*  331 — 361). — 
Theoretical.  The  relation  of  surface  energy  (y)  to  the  heat  of  sub¬ 
limation  or  vaporisation  is  discussed.  With  He,  Ne,  A*  Hg,  Na* 
Pb,  Ag*  and  Au  as  examples  of  simple  liquids,  conclusions  are  drawn 
as  to  the  arrangement  of  the  surface  atoms.  From  crystallographic 
considerations*  the  total  surface  energy  (£)  of  the  above  elements 
in  the  solid  state  is  calc.,  for  various  temp,  and  crystal  faces,  from 
the  internal  heat  of  sublimation.  A  method  is  given  for  determining 
the  temp,  coeff.  of  y  for  solids.  The  surface  entropy  so  obtained 
can  be  used  to  calculate  y  from  2.  As  no  reliable  experimental 
method  is  available  for  the  determination  of  y  for  solids*  theoretical 
methods  must  be  used.  J.  F.  H. 

Cross-sectional  areas  of  molecules  adsorbed  on  solid  surfaces.— Sec 
A.,  1944,  I,  199. 

III.-— CRYSTAL  STRUCTURE. 

Diffraction  o!  X-rays  by  quarts;  in  supersonic  vibration,  j .  Surugue 
and  T.  T.  Ouang  (Compt.  rend,,  1943,  217,  177 — 179). — When  quartz 
is  set  into  supersonic  vibration  the  intensity  of  the  Laue  spots  is 
increased  (Fox  et  al.  Physical  Rev.,  1931*  [ii],  37,  1622).  This  pheno¬ 
menon  is  reinvestigated.  The  relative  increase  in  intensity  is  oc 
voltage  applied  to  th§  quartz,  and  therefore  oc  the  amplitude  of  the 
vibrations.  The  explanation  is  discussed.  A.  J,  M, 

Ambiguities  in  the  X-ray  analysis  of  crystal  structures.  A.  L, 
Patterson  ( Physical  Rev,,  1944,  [ii],  65*  195— 201).— The  problem  of 
uniqueness  in  the  X-ray  analysis  of  a  crystal  structure  depends  on 
the  uniqueness  of  the  determination  of  the  arrangement  of  a  periodic 
set  of  points  in  space  by  its  vector  distance  set.  A  large  no.  of 
cases  is  presented  in  which  2*  3*  or  4  non-congruent  sets  of  points 


are  homometric,  i.e.,  have  the  same  vector  distance  set.  The  sig¬ 
nificance  of  these  results  for  practical  crystal  analysis  is  discussed. 

N.  M.  B. 

Character  tables  for  two  space-groups.  C.  Herring  (J.  Franklin 
Inst.,  1942,  233,  525 — 543) . — Character  tables  (irreducible  repre¬ 
sentations  of  the  space-group)  are  given  for  the  close-packed  hexa¬ 
gonal  and  the  diamond  type  lattice*  in  which  no  point  of  space 
possesses  the  symmetry  of  the  point  group.  A.  J.  M. 

Crystal  forms  of  tungsten  in  growth  and  decay  and  the  direct- 
current  effect.  R.  W.  Schmidt  (Z.  Physik ,  1942*  120,  69—85). — 
W  crystals  grow  in  the  form  of  rhombic  dodecahedra.  Detailed ra 
are  produced  by  etching  with  alkaline  Iv3Fe(CN)5.  The  (110)  faces 
have  the  greatest  speed  of  dissolution  in  HF~HsS04  mixtures.  Re¬ 
crystallisation  in  drawn  wires  gives  layers  ~1  p.  thick*  parallel  to 
one  of  the  cubic  planes  of  W,  The  d.c.  effect  is  due  to  the 
wandering  of  ions*  and  leads  to  a  building  up  of  regular  steps  on 
the  (111)  regions,  and  to  a  smaller  extent  on  the  (110)*  but  not  at  all 
on  the  (100).  The  steps  have  a  max.  size  of  ~15  ft.  at  2400s  k., 
and  diminish  in  size  with  temp.  L.  j.  j. 

Tfaomson-Gibbs  equation  and  the  so-called  theory  of  growth 
conglomerates.  I.  N.  Stranski  (Z,  Krist.,  1943,  105,  91 — 123). — 
The  Thomson-Gibbs  equation  is  deduced  and  its  applications  are 
discussed.  In  particular  the  work  of  Balarev  is  criticised  as  being 
founded  on  erroneous  applications  of  the  equation.  A.  J.  M. 

WulfPs  law  for  the  equilibrium  form  of  crystals.  M.  von  Laue 
(Z.  Krist.,  1943,  105,  124— 133).— Various  deductions  of  Wulffs  law 
are  discussed*  including  thermodynamic  methods.  A.  J.  M. 

Oriented  growth  of  quinol  on  mica.  J.  Willems  (Z.  Krist.,  1943, 
105,  14.4: — 148). — When  solutions  of  a-cuinol  (I)  in  solvents  of 
low  dielectric  const.  (e.g.t  C§He  and  CHC13)  crystallise  on  a  mica 
surface*  the  crystals  are  oriented  in  definite  directions.  As  in  other 
cases  (A.,  1944*  I,  99)  this  appears  to  be  due  to  a  H  bond  between 
the  O  of  (I)  and  O  of  the  mica.  The  oriented  growth  of  (I)  on  mica 
is  of  particular  interest  since  succinic  acid,  of  which  the  lattice 
dimensions  are  more  favourable  for  this  growth*  does  not  behave  in 
the  same  way.  A.  J.  M. 

Oriented  growth  of  quinol  on  heavy  spar  and  eelestme*  J.  Willems 
(Z.  Krist.,  1943,  105,  155 — 150). — -The  conditions  necessary  for 
oriented  growth  of  quinol  (crystal  type  C3J  from  solvents  of  low 
dielectric  const,  are  present  in  the  case  of  heavy  spar  and  celestine. 
Oriented  growth  of  a-quinol  from  CeHs  has  been  observed  on  the 
(001)  surfaces  of  the  above  minerals.  A.  j.  M. 

Oriented  growth  of  urotropin  on  gypsum.  Forces  involved  in  the 
oriented  growth  of  crystals  of  organic  substances.  J.  Willems  (Z. 
Krist.,  1943*  105,  149—154).— (CH,)#N4  (I)  crystallises  on  the  (010) 
surface  of  gypsum  (II)  with  (110)  of  (I)  parallel  to  (010)  of  (II), 
and  [110]  of  (I)  parallel  to  [301]  of  (II).  The  forces  involved  in  the 
production  of  oriented  growth  are  discussed.  In  this  case  there  is 
probably  a  combination  of  van  der  Waals  forces  with  homopolar 
linkings*  either  between  (I)  and  the  ions  of  CaSCh,  or  with  the  ILO. 

A.  J.M. 

Lattice  constants  and  expansion  coefficients  of  iodine.  M.  Strau- 
manis  and  J.  Sauka  (Z.  physikal  Chem.,  1943*  B,  53,  320 — 330). — 
The  lattice  consts.  of  I  were  determined  at  10^40°  by  the  rotating- 
crystal  method.  At  18s  a  »  4*7701,  6  =  7*2501*  £  =  9-7711  a. 
Linear  expansion  coeffs.  parallel  to  the  axes  a »  6*  and  c  are  133*4  X 
10~\  95  x  10”®,  and  35*1  X  10-6  respectively;  hence  the  cubic 
expansion  coeff.  is  264  x  10"a.  At  18°  p  =  4*9520*  in  best  agree¬ 
ment  with  the  results  of  Gay-Lussac  (Ann.  Chitn .  Physique,  1814, 
91*  7)  and  Stas  ( Mim .  Acad.  Belg 1865*  35,  3).  Although  the 
crystals  of  I  were  prepared  at  27—30°  and  70 — -80s  only  rhombic 
I  was  obtained,  indicating  that  the  transition  point  of  Kurbatow 
(A.,  1908,  ii*  31)  does  not  exist.  j.  F.  H. 

Crystal  structure  of  cadmium  iodide.  G.  Hagg  and  E.  Hermansson 
(Arkiv  Kemi *  Min.,  Geol.,  1943,  17,  B*  No.  10,  4  pp.).— Cdla  has  a 
C27  structure  if  cryst.  slowly  from  solution.  If  cryst.  quickly 
(e.g.,  from  S02  or  MeOH  at  ordinary  pressure  or  from  HaO,  RtOH, 
or  COMe2  under  reduced  pressure)  a  random  layer  structure  is 
obtained.  At  intermediate  rates  of  crystallisation  disordered  struc¬ 
tures  giving  powder  photographs  corresponding  with  a  C0  structure 
are  obtained.  If  cryst.  from  a  melt  a  C27  structure  is  obtained  even 
at  high  crystallisation  rates.  C.  R.  H. 

Crystal  structures  of  SrMg3,  BaMg2il  and  CaLi<|.  E.  Hellner  and 
F,  Laves  (Z.  Krist.,  1943,  105,  134 — 143). — The  existence  of  com¬ 
pounds  SrMg2,  BaMgt>  and  CaLi2  is  demonstrated.  They  crystallise 
in  the  MgZn*  type,  with  the  following  lattice  consts.  :  SrMg4,  a  6*426, 
c  10*473  a.*  eja  1*028;  BaMg2,  a  6*636,  &  10*655  a.*  c\a  T606  ;  CaLi2, 
a  0*248,  c  10*23  a.,  eja  1*037.  The  at.  separation  in  CaLia  is  some¬ 
what  >  in  CaMg2*  although  the  Li  atom  is  smaller  than  Mg  in 
the  elementary  state.  The  apparent  radii  of  Li*  Mg*  Ca,  Sr,  Ba,  Al* 
La,  and  Ce  in  this  type  of  compound  are  discussed.  The  rule  that 
RaIRb  —  (1*5) 112  (Ra,  Re  are  at.  radii  of  A  and  B  in  the  compound 
ABz)  holds  fairly  well  for  these  compounds.  Deviations  from  this 
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rule  found  by  Nowotny  (Z.  Mciallk ,,  1942,  34,  247}  for  the  types 
MgCuj,  MgZns,  MgNij,  and  CeNia  are  due  to  the  erroneous  use  of 
the  radii  of  the  atoms  in  the  elementary  state.  A.  J.  M. 

Configurations  of  a  binary  mixed  crystal.  R.  Eisenschitz  ( Physical 
Rev.,  1944,  [ii],  65,  204 — 205) . — Mathematical.  An  alternative 
treatment  of  the  work  of  Ashkijn  and  Lamb  (cf.  A.,  1944,  I,  6). 

N.  M,  B. 

X-Ray  studies  on  oxides  and  oxyhalides  of  tervalent  bismuth, 
L.  G.  Sillen  ( Dissert „  Stockholm ,  1940,  140  pp,),— A  complete  account 
of  researches  already  recorded  (A,,  1938,  I,  501,  500;  1939,  I,  412, 
457;  1940,  I,  349;  1941,  1,  153,  248;  1942,  I,  48,  130,  259,  260; 
1943,  I,  67,  148,  129),  A.  J.  M. 

X-Ray  analysis  of  Fe5n3  and  Fe3Sn*  O.  Nial  (ArMv  Kemi,  Min 
GeoL,  1943,  17,  B,  No.  11,  5  pp.).— FeSn2  belongs  to  the  space-group 

— /4/mcm  with  lattice  consts.  (±0*003)  a  6*520,  c  5*312  a.  It  is 
isomorphous  with  CoSn2  and  MnSnz,  the  consts.  for  the  latter  being 
a  8*646,  c  5*425  A.  Fe3Sn  belongs  to  the  space-group  D ^ 
with  a  5*447,  c  4*352  a.,  and  is  isomorphous  with  Mi3Sn,  C.  R.  H. 

X-Ray  studies  on  AB04  compounds  of  rutile  type  and  AB2Oa  com¬ 
pounds  of  eolumbit©  type.  K.  Brandt  (ArMv  Kemi ,  Min.,  Geol.t 
1943,  17,  A,  No.  15,  8  pp.)— The  prep,  of  numerous  compounds  of 
rutile  and  coin  mbit  e  structures  is  described.  X-Ray  examination 
gives  the  following  lattice  consts.  (a  and  &  respectively  in  A.)  :  CrTaO 4 
4*628,  3-009 ;  FeTa04  4*872,  3*042;  RhTaO 4  4*884,  3*020;  CrNbO€ 

4*835,  3*005;  FeNb04  4*68,  3*05;  RhNbOA  4*686,  3*014;  AlSbO 4 

4*510,  2*901;  CrSb04  4*577,  3-042;  FeSbO^  4*623,  3*011;  RhSbOi 

4- 601,  3*100 ;  GaSb04  4*59,  3-03;  RhV04  4*007,  2-923;  MgNb20% 

5- 017,  5*665 ;  NiNb204  6*013,  5*861 ;  CoAT^O,  5-036,  6-701 ;  FeNb2Ot 

4*992,  5-816;  ZnNb206  6-036,  5*715;  MnNb20&  6-081,  5*786; 
ZnTa2On  5*058,  5*682;  MnTa2On  5*092,  5*760;  MnSbzO s  5*108, 
5*730 ;  columbite  6-082,  5*730.  The  first  twelve  of  these  compounds 
have  space-group  Djj* — .P4 jmnm  {rutile  structure) ;  the  remainder 
have  the  columbite  structure.  C.  R.  H. 

Structure  of  transparent  soap,  J.  W.  McBain  and  S.  Ross  (Oil 
and  Soap ,  1944,  21,  97 — 98). — The  similar  X-ray  diffraction  patterns 
of  a  20-year- old  and  of  a  fresh  sample  of  Pears'  transparent 
soap  prove  that  the  soap  has  not  a  glassy  or  amorphous  structure 
as  has  been  hitherto  supposed,  but  consists  of  ultra- microscopical 
crystallites  arranged  completely  at  random.  The  Bragg  spacings 
resemble  those  of  the  most  stable  cryst.  form  (the  y-form,  also 
termed  &»-form  by  Ferguson  et  aL;  A.,  1943,  I,  306)  of  a  Na  soap  at 
room  temp.  The  pattern  of  glycerol  (typically  a  liquid  or  amor™ 
phous  glass)  is  also  visible.  E.  L. 

Space  lattice  of  codeine  and  ^-methylmorphimethine.  L.  Casteliiz 
and  F.  Halla  (Z.  Krist. ,  1943,  105,  156—1 57). ^Codeine  (I)  has  a 
27*70,  b  29*80,  c  7*59  a.;  16  mols.  in  the  unit  cell;  space-group 
F3 — P21212.  j3-Methylmorphimethine  has  a  18*88,  h  29*60,  c  12*90  A. ; 
10  (~17)  mols.  in  the  unit  cell;  same  space-group  as  (I).  The 
relation  between  the  two  cells  appears  to  be  that  the  cell  of  one  is 
divided  into  two,  and  the  halves  are  reunited  in  another  direction. 

A.  J.  M. 

Phenylearbamyl  derivatives  of  alkylated  phenols*  M.p,  and  X»ray 
powder  diffraction  data.— See  A.,  1944,  II,  256. 

Suitability  of  poorly  bound  photolayers  for  use  in  the  electron 
microscope*  M.  von  Ardenne  (Z.  Physik,  1943,  121,  1 — 6). — Such 
photolayers  are  considered  with  reference  to  the  conditions  existing 
in  the  electron  microscope  and  they  are  found  to  be  quite  suitable, 

L,  S.  G. 

Electron  diffraction  by  amorphous  polymers*  D.  G.  Coumoulos 
(■ Proc .  Roy,  Soc.,  1943,  A,  182,  166 — 179), — The  diffraction  patterns 
of  the  polyvinyl  acetate  and  the  acrylate  and  methacrylate  polymers 
suggest  a  zig-zag  C-atom  chain  with  the  side-chains  alternately  to 
the  right  and  left  of  the  zig-zag  chains  and  in  planes  approx,  per¬ 
pendicular  to  the  main  chain.  These  side-chains  are  subject  to 
lateral  cohesive  forces  which  group  them  into  clusters.  In  films, 
prepared  by  evaporation  of  a  solution  on  a  H2Q  surface,  the  clusters 
consist  of  a  small  no.  of  side- chains  without  any  special  orientation, 
With  multilayers,  prepared  by  the  usual  technique,  some  orientation 
of  the  side-chains  is  indicated.  The  patterns  indicate  an  amorphous 
character  which  is  attributed  to  the  tendency  of  the  side-chains  to 
close  packing  in  clusters,  producing  distortion  of  the  main  chain. 
The  elastic  properties  of  the  polymers  are  discussed.  G.  D.  P. 

Electron  diffraction  investigation  ol  monomerides  and  dimerides  of 
formic*  acetic,  and  triflnoracetic  acids  and  the  dimeride  of  deuterium 
acetate*  J.  Karle  and  L.  O.  Brockway  (J.  Amer.  Ghent.  Soc ,,  1944,  06, 
674 — 584).—' The  electron  diffraction  of  monomerides  and  dimerides 
of  HGO 2H  (I),  AcOH  (II),  and  CP3;CO,H  (III)  and  of  the  dimeride 
of  AcGD  {IV}  has  been  determined.  A  nozzle,  independently 
heated  to  **^160°,  has  been  used  for  the  monomeride  photographs. 
Parameter  vals.  are  :  (I),  C — O  =  1*42  a.,  C=0  =  1*24  a.,  angle 
0-C=0  =  117°;  (Da*  C— O  =  1*36  a.,  0=0  =  1*26  a.,  OH— O  = 
2*73  a.,  angle  00=0  =  121°,  angle  0*0=0  =  58°;  (III), 
C— O  =  1*43  A„f  0=0  =  1*24  a.,  C—C  =  1*54  a.,  angle  0-00  = 
122— -138°  angle  0-00  =  113—128°;  (H)1#  C— O  =  1*36  a., 
0—0  =a  1*25  a.,  OH—O  =  2*76g  a.,  C—C  =  1*54  a.,  angle  O-C=0  = 


130°,  angle  C  *  •  OO  =  60° ;  (III),  C-F  =  I  *36  a.,  angle  F-C-F  = 
110°;  (IID*,  C— F  =  1*36  a.,  C— C  =  1*47  a.,  OH— O  =  2*78  a., 
mean  of  C — O  and  C=0  =  1*30  a.,  angle  F-C-F  =  109°,  angle 
OC=0  =  130°,  angle  C  *  *  G-O  =  60°.  Quantitatively  identical 
parameters  have  been  obtained  for  the  dimerides  of  {II)  and 
(IV).  Approx,  measurements  have  been  made  of  the  v.d.  and 
dissociation  consts.  of  the  dimeride  of  (HD-  These  vals,  of  the 
parameters  show  that  the  G—O  bonds  differ  in  both  monomeride 
and  dimeride,  and  that  the  H  atoms  are  not  symmetrically  placed 
with  respect  to  the  OH-O  bonds.  The  CF3  group  in  (III)  is  free 
to  rotate  or  oscillate  with  a  large  amplitude  about  the  C~~C  axis. 

W.  R.  A. 

Structures  o!  methylene cyciohn tan e  and  ol  l-methylcycfcbutene . 
W.  Shand,  jun.,  V.  Schomaker,  and  j.  R.  Fischer  (J,  Amer.  Chem. 
Soc,,  1944,  66,  036— 840).— Methylenecycfobutane  (I)  and  1-methyl- 
eyefobutene  (II),  prepared  from  pentaerythritol  tetrabromide,  have 
the  following  properties;  (I),  b.p.  =  41*39°/750  mm,,  ?£10*15*20  = 
1*4266,  1*4236,  1*4210,  pf-2s  =  0*7401,  0*7349;  (II),  b.p.  =  37*1°/ 
750  mm.,  =  1*4088,  pf5*25  =  0*7244,  0*7188.  Electron  diffrac¬ 
tion  of  (I)  and  (ID  confirms  the  previously  postulated  structures; 
with :  (I),  C—C  =  1*55±0*02  a„  C=C  =  1*34±0*03  a.,  and  angle 
C4-OC*  =  92-5 ±2°  (C  carrying  the  IGH2  group);  (II),  C— C  = 
1*54±0'03  a.,  C=C  =  1*34±0*03  a.,  angle  C5-C-C8  =  125±4° 
(the  double  bond  lying  between  C  and  C2).  W.  R.  A. 

Residual  magnetostriction  of  polycrystalline  iron  and  nickel. 
M.  Kornetzki  (Ann.  Physik ,  1943,  [v]t  43,  203— 219).— The  theory 
of  magnetostriction  remanence  is  discussed.  For  a  slightly  strained 
polycrystal  with  a  cubic  lattice  there  are  always  some  crystallo- 
graphically  equiv.  directions  which  are  more  readily  magnetised 
than  others.  From  the  connexion  between  magnetisation  and 
magnetostriction  it  is  shown  that  there  are  two  distinct  cases  of 
magnetostriction  remanence.  The  first  corresponds  to  the  example 
where  an  isotropic  substance  has  a  magnetic  remanence  of  50%  of 
the  saturation  magnetisation,  the  magnetism  being  taken  up  in  the 
state  of  lowest  energy.  There  is  no  magnetostriction  remanence  in 
.this  case.  The  other  corresponds  to  a  magnetic  state  of  higher  energy, 
and  a  magnetic  remanence  of  ~83%.  Here  the  magnetostriction 
remanance  amounts  to  about  half  the  saturation  val.  of  a  single 
crystal  in  the  direction  of  easiest  magnetisation.  The  softness  of 
the  crystal  will  affect  the  magnetostriction  remanence.  The  determin¬ 
ation  of  magnetostriction  of  Fe  and  Ni  wires  with  a  small  shearing 
factor  shows  that  soft  samples  have  considerable  remanence, 
amounting  to  40—50%  of  the  saturation  val,  A  considerable 
portion  of  the  magnetisation  does  not  go  into  the  position  of  lowest 
energy.  Hard  Ni  has  only  a  small  magnetostriction  remanence. 
The  magnetostriction  is  discussed  in  connexion  with  resistance 
changes  in  a  magnetic  field.  A-  J.  M. 

Crystal-optical  constants  of  organic  dyes.  Polymorphism  ol  dyes 
caused  by  solvents,  HI.  I.  Riskin  (/.  Appl.  Ghent .  Russ.,  1943, 
18,  201— 205).— 1  :  2^-NO$*C@H4*N:N*CwHs*OH  forms  dark  red 
crystals  from  PhMe  and  orange-red  crystals  from  quinoline  (or,  in 
some  conditions,  from  C6H$N).  Hansa-yellow  3R  (constitution 
unknown)  gives  orange  and  yellow  crystals  from  PhMe  and  CSHSN, 
respectively.  The  optical  consts.  of  these  crystals  are  given. 

Hardness  of  metals  in  relation  to  atomic  structure.  H.  O'Neill 
(Metallurgia,  1944,  29,  243 — 247). — In  pure  metals,  indentation 
hardness  corresponds  generally  with  the  reciprocal  elastic  compressi¬ 
bility  when  both  are  plotted  against  at.  no. ;  exceptions  can  be 
attributed  to  complex  crystal  structures.  The  influence  of  valency 
electrons  and  of  variations  in  the  nature  of  at.  linkings  in  metallic 
alloys  is  briefly  discussed.  J.  C.  C. 

Structural  premises  of  strain-hardening  and  precipitation,  C.  H. 
Mathewson  (Trans.  /Inter.  Soc.  Met.,  1944,  32,  38— 87).— Campbell 
memorial  lecture.  An  account  is  given  of  existing  theories  of  the 
nature  of  slip  and  twinning  in  metals.  The  Taylor  theory  of  fault 
propagation  fails  to  explain  the  formation  of  wide  twin  lameilse  on 
straining  Zn,  Sn,  Fe,  and  some  other  metals,  and  to  account  for 
the  variations  between  metals  of  the  same  crystal  form  in  their 
susceptibility  to  work-hardening.  A  modification  of  the  slip- 
interference  theory  of  strain-hardening  is  advanced  in  which  slip 
is  considered  to  be  far  more  complicated  than  is  usually  assumed 
and  to  follow  a  devious  course  in  which  the  atoms  find  paths  of  lower 
potential  than  the  direct  route  over  barriers  set  up  by  their  own  vol. 
requirements.  Measurements  (by  W.  R.  Hibbard)  of  the  slip  and 
rotation  of  the  grains  in  tensile  specimens  of  Cu,  (by  J.  A,  Collins) 
of  the  lattice  rotation  of  crystallites  in  a  strained  single  crystal  of  Al, 
and  (by  R.  G.  Treating)  of  the  axis  shift  of  the  grains  in  a-brass  and 
Al  (Yale  Biss.,  1942,  1939,  and  1942)  are  descijbed  and  shown  to  be 
in  accord  with  theory.  j.  C.  C, 

Manner  of  nucleus  formation  of  new  phases,  I.  N.  Stranski  ( Z . 
Ver .  deni.  Big.,  Beih.  V erf ahrens  tech,,  1941,  39—43;  Chem .  Zentr 
1942,  I,  407). — Volmer's  formula  for  the  frequency  of  nucleus 
formation  is  discussed,  and  the  nature  of  crystal  nuclear  formation 
of  new  phases  is  examined  with  reference  to  some  examples  of  growth 
of  rounded  single  crystals.  R.  B.  C. 
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IV. — PHYSICAL  PROPERTIES  OF  SUBSTANCES. 

New  attempt  to  interpret  the  Meissner-0 chsenf eld  effect,  and  the 
nuclear  theory  of  super  conduction,  K.  M.  Koch  (Z.  Physik,  1942, 
120,  86 — 102), — The  Meissner-Ochsenfeld  effect  can  be  explained 
on  the  assumption  that  superconduction  depends  on  the  formation 
of  growth  centres  which  are  formed  spontaneously  below  a  crit. 
temp.  The  question  whether  such  centres  participate  in  normal 
conduction  is  discussed,  L.  J.  J. 

Law  of  magnetisation  in  weak  fields.  K.  Sixtus  (Z.  Physik,  1943, 
121p  100—117), — The  permeability  (p)  is  measured  for  Fe  alloys 
having  respectively  3%  Si;  40%  N i;  76%  Ni,  2%  Cr,  and  5%  Cu 
(Mumetal),  and  20%  Cr.  The  alloys  are  all  first  heated  to  in¬ 
candescence  and  the  field  strength  (LT)  is  <  35  oersted.  Graphs 
drawn  of  p  against  H  have  curvature  showing  a  departure  from  the 
Rayleigh  law  for  weak  fields,  p  ~  p0  +  cH.  A  generalised  law, 
p  —  Ha(p\  +  C'H),  where  0<a<  1,  is  proposed;  it  fits  the  data 
over  a  large  range  of  the  field  strengths,  but  not  at  the  lowest  vals. 
This  is  explained.  L.  S.  G. 

Absolute  measurement  of  large  magnetic  fields  by  a  null  method. 
H.  Mikhail  and  Y.  L.*  Yousef  (Proc.  Physical  Soc.,  1944,  56,  249— 
250). — - The  condenser  method  described  is  based  on  the  simultaneous 
passage  through  a  fluxmeter  of  a  charge  equal  and  opposite  to  the 
charge  that  would  flow  if  a  search  coil  were  removed  from  the  field. 

N.  M.  R. 

^  Acoustical  tables  for  air  and  sea  water,  W.  L.  Woolf  (J.  Acoust. 
Soc.  Amer .,  1943,  15,  83 — 86). — The  tables  given  show  the  relations 
between  pressure  level,  sound  pressure,  intensity  level,  particle 
velocity,  and  particle  displacement  X  frequency.  Equations  and 
other  data  are  presented.  N.  M.  B. 

Use  of  the  Pierce  interferometer  for  measuring  the  absorption  of 
sound  in  gases.  H,  C.  Hardy  (/.  Acoust.  Soc.  Amer.,  1943,  15,  OI¬ 
OS), — The  empirical  Pielemeier  equation  method,  based  on  the  theory 
of  the  Pierce  interferometer,  is  justified  by  a  more  rigorous  treatment 
of  the  effect  of  sound  resonance  on  the  oscillator.  N.  M.  B. 

Absorption  measurements  in  the  ultrasonic  region.  H.  Born 
(Z.  Physik ,  1943,  120,  383 — 396).— The  existence  of  interference 
fields  in  the  neighbourhood  of  a  vibrating  quartz  crystal  has  been 
demonstrated  by  measurements  of  the  energy  distribution  with 
the  quartz  probe  described.  A  correction  function  is  derived  for 
the  elimination  of  interference  effects  in  absorption  measurements. 

3-  L  J- 

The  KritseheYsM-Kasmrnovski  equation  of  state  for  gas  mixtures. 
M.  Temkin  (/.  Phys .  Chem.  Russ.,  1943, 17,  269 — 270) . — The  equation 
(cf.  A,,  1939,  I,  516)  can  be  derived  theoretically  if  the  behaviour 
of  the  gases  does  not  deviate  too  much  from  that  of  perfect  gases. 

J*  J-  B. 

Thermal  repulsion,  M.  K.  Paranjape  [Current  Sci 1944,  13, 
72 — 73) . — Measurements  at  0 — 1  atm.  of  the  gas  surrounding  a  mica 
vane  suspended  between  hot  and  cold  faces  and  subject  to  thermal 
repulsion  (F)  show  that  F  increases  only  slightly  as  the  pressure 
falls  71—1  cm.  of  Hg.  Below  1  cm.  there  is  first  a  gradual  and  then  a 
very  rapid  increase  in  F  to  a  max.  of  ^0*27  dyne  per  sq.  cm.  at 
~10"tcm,  of  Hg.  As  the  pressure  is  further  reduced  F  decreases 
rapidly.  N.  M.  B. 

Direct  determination  of  the  slip  coefficients,  su,  for  sub- 

stances  of  rhombic  symmetry  and  low  rigidity,  H.  Horig  (Ann. 
Physik ,  1943,  [v],  43,  285— 295),— A  method  of  determining  the  slip 
coeffs.  (Vogt's  moduli)  directly  is  described.  Results  are  given  for 
a  no.  of  woods,  and  are  compared  with  the  vals.  for  steel  and  celluloid 
calc,  from  existing  data,  A.  J.  M. 

Liquid  state,  J.  H.  Hildebrand  (Proc.  Physical  Soc.,  1944,  56, 
221— 239}.— Guthrie  lecture.  N.  M.  B. 

V.— SOLUTIONS,  DISPERSIONS,  AND  MIXTURES. 

Theory  of  diffusion  of  binary  mixtures  and  interpretation  of  diffusion 
measurements*  O.  Lamm  (Arkiv  Kenti ,  Min.,  Geol.,  1943,  17,  A, 
No.  9,  21  pp.).— Mathematical.  The  theory  of  unidimensional 
diffusion  has  been  developed  for  the  general  case  of  a  homogeneous 
two- component  mixture.  C.  R.  H. 

Diffusion  of  highly  concentrated  salt  solutions  :  potassium  fluoride 
in  water*  O.  Lamm  (Z.  anorg.  Chem.,  1943,  250,  236— 244},— Vals. 
of  D  and  17  for  KF  in  HtO  over  the  concn.  range  34—48%  are 
recorded.  The  product  Dij  is  ^5  x  16"7  c.g.s.  F.  J.  G* 

Diffusion  equations,  their  representation  by  models*  and  diffusion 
e^eriments  on  silicic  acid  gels,  II*  Diffusion  in  a  confined  space 
with  constant  initial  concentration*  A.  Dobrowsky  (Kolloid-Z., 
1943,  105,  66 — 70). — -The  general  solution  of  the  diffusion  equation 
is  developed  and  applied  to  the  cases  of  diffusion  from  a  cylinder 
open  at  one  end,  and  open  at  both  ends,  the  initial  concn.  being  const, 
throughout  the  cylinder.  The  mathematical  treatment  leads  to 
expressions  for  the  concn.  at  any  point  after  a  given  time,  the 
quantity  diffusing  through  any  section,  and  the  quantity  diffusing 
out  of  the  cylinder.  Experiments  are  carried  out  on  silicic  acid  gels, 


prepared  by  acidifying  water-glass  solutions,  the  diffusing  substance 
generally  being  NaaCr307.  Gels  have  advantages  over  liquids  for 
diffusion  experiments.  Diffusion  from  the  sides  of  the  cylindrical 
gels  was  prevented  by  immersing  them  in  xylene  and  exposing  only 
the  ends  to  HaO.  The  formulae  could  be  verified  by  analysing 
sections  of  the  cylinders  after  diffusion  had  taken  place.  The 
evaluation  of  the  diffusion  coeff.  from  the  resulting  curves  is  described. 
The  phenomena  can  also  be  simulated  by  a  hydraulic  model. 

R.  H.  F. 

Rapid  method  for  the  determination  of  Liidwig-~Soret  coefficients, 
N.  Riehl  (Z.  Elektrochem.,  1943,  49,  306 — 309). — The  hot  solution 
is  contained  in  a  vessel  into  which  dips  a  cylinder  either  made  of 
thick  glass  or  constructed  as  a  Dewar  vessel.  This  cylinder  is  closed 
at  the  bottom  by  a  Cellophane  membrane  and  contains  the  cold 
solution  in  which  is  immersed  a  Cu  cooling  coil.  With  this  apparatus 
temp,  differences  of  60°  can  be  attained.  With  OHn-KOH  equilibrium 
is  attained  in  ^24  hr.  and  the  Ludwig-Soret  coeff.  deduced  is  in 
accord  with  previous  data.  With  BaCIa  the  time  required  for 
establishment  of  equilibrium  is  much  longer  and  the  coeff.  deduced 
from  the  results  is  the  previously  reported  vah  (Chipman,  A., 
1926,  1206).  It  is  suggested  that  many  recorded  vals.  of  this  coeff. 
are  too  low  owing  to  the  mixing  of  the  solutions.  J.  W.  5. 

Variation  with  temperature  of  the  velocity  of  sound  in  mixtures  of 
water  and  methyl  alcohol*  G.  Goudet  (Compt.  rend.,  1943,  217,  65— 
66), — The  coeff.  p  =  —(l/v)  (dvjdQ)  (v  =  velocity  of  sound,  9  =  temp.) 
is  positive  for  all  liquids  except  HgO.  It  should  therefore  be  possible 
to  obtain  a  mixture  of  HsO  and  another  liquid  for  which  p  —  0. 
For  this  purpose,  the  velocity  of  sound  in  mixtures  of  HsO  and  MeOH 
has  been  determined  at  ^30°,  A  direct  method  of  measuring  p 
using  ultrasonic  waves  is  described,  p  is  zero  for  a  mixture  of 
30  c.c.  of  MeOH  with  100  c.c.  of  HaO.  A.  J.  M. 

Hygroscopicity*  properties  in  boric  acid  solution,  and  specific 
viscosities  of  mixtures  of  diastereoisomerie  butane-JSy-diols.  T.  M. 
Lees,  E.  I.  Fulmer,  and  L.  A.  Underkofler  (Iowa  Sta .  Coll.  /.  Sci., 
1944,  18,  359— 367).— The  prep,  of  »««o-(CHMe-OH),  from  the 
mixture  produced  by  the  action  of  Airohacter  airogenes  on  glucose  is 
described.  Both  this  and  the  /-glycol  are  extremely  hygroscopic. 
Sp.  viscosities  of  mixtures  of  the  me  so-  and  /-forms  at  30°  give  a 
continuous  curve,  the  vah  of  7)  for  the  meso-  being  3  times  that  for  the 
/-glycol.  Sp.  conductivities  (*)  of  16%  solutions  of  mixtures  in 
0*5m-H3BO3  at  25°,  and  their  pH  vals.,  are  recorded,  k  is  the  higher, 
and  pH  the  lower,  the  greater  Is  the  proportion  of  the  /-glycol  in 
the  mixture.  The  k  measurements  offer  a  convenient  method  of 
analysis  of  mixtures  containing  meso  and  active  forms.  F.  L.  U. 

Cryoseopic  constant  of  camphor*  J*  E.  Ricci  {/.  Amer.  Chem . 
Soc.,  1944,  00,  658— 658).— Deviation  of  the  cryoscopic  const,  of 
camphor  from  constancy  below  0*2m -solute,  observed  by  Meldrum 
et  al.  (A.,  1944,  I,  33),  is  considered  to  be  due  to  a  decrease  in  the 
m.p.  of  the  camphor  on  melting  and  grinding.  0*006m.  concn.  of 
impurity  formed  during  this  process  would  result  in  a  hyperbolic 
deviation  of  the  observed  magnitude.  W.  R.  A. 

Density  of  melts  in  the  system  boric  oxide-silica*  A.  A.  Leontieva 
(J.  Phys.  Chem .  Russ.,  1943,  17,  264 — 268).— d  of  5  melts  between 
BgOg  100  and  B203  85,  SI03  15  wt.~%  is  determined  between  530° 
and  1325°.  Although  d  was  expected  to  be  additive,  it  shows  max. 
at  Bg03  98,  Si02  2%;  at  [SiOJ  >  10%  the  deviation  from  additivity 
is  small.  The  coeff.  of  thermal  expansion  increases  with  [Bs03]. 

J.  j.  B. 

The  a- (a  ~r  y)  phase  boundary  in  the  copper  “beryllium  system, 
H.  Borchers  and  H.  J.  Otto  { Metaliwirts .,  1942,  21,  215 — 217).— Six 
alloys  containing  0*3 — 2*45%  of  Be  were  investigated  dilatometrically, 
and  It  was  found  that  the  a-(a  +  y)  boundary  occurred  at  379°, 
466°,  and  500s,  in  alloys  containing  0*3,  0*7,  and  1*0%  Be,  respectively. 
The  a- (a  +  jS)  boundary  in  the  higher-Be  alloys  could  not  be  deter¬ 
mined  as  the  effects  observed  were  too  small.  C.  E.  H. 

Influence  of  various  elements  on  the  position  of  the  eutectoid  in 
the  iron-carbon  (carbide)  system.  C.  L.  Shapiro  and  J*  Strauss 
(Amer.  Inst.  Min .  Met .  Eng.,  1943,  Tech .  Publ. ,  1646,  19  pp. ;  Met. 
Tech.,  16,  No.  8).— Elements  which  form  definite  carbides  with  Fe 
increase  the  [C]  of  the  ternary  eutectoid.  These  comprise  Al,  Be,  Nb, 
Ta,  Ti,  V,  and  Zr  and  are  termed  class  I  elements.  Class  II  elements, 
Co,  Cu,  and  Si,  form  no  carbides,  enter  into  solid  solution  with  Fe, 
and  shift  the  eutectoid  to  a  lower  [C].  Mo,  which  first  forms  solid 
solutions  with  Fe  and  then,  in  higher  concns.,  forms  carbides  which 
undergo  peritecto-eutectoid  reactions,  first  decreases  and  then  in¬ 
creases  the  [C]  of  the  eutectoid.  It  is  suggested  that  Cr,  W,  Mn,  and 
Ni,  which  in  lower  concns.  decrease  the  [C]  of  the  eutectoid,  may 
behave  in  the  same  general  manner  and,  with  Mo,  comprise  class  III 
elements.  The  conception  of  peritecto-eutectoid  reactions,  which 
result  in  the  formation  of  three  phases  (a-Fe,  FeX,  and  compound) 
and  may  take  place  over  a  range  of  temp.,  is  discussed.  J.  C.  C. 

Passivity  in  copper^nickel  and  molybdenmn-nickel-iron  alloys, 
H.  H.  Uhlig  (Trans.  Electrochem .  Soc.,  1944,  85,  Preprint  20,  207— 
218). — The  author’s  theory,  that  passivity  in  an  Fe  or  Ni  alloy 
appears  at  a  crit.  composition  related  to  the  tendency  of  the  a  band 
of  electronic  energy  to  fill  with  electrons  (cf.  B,,  1939,  1046),  is  tested 
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by  existing  data  on  the  passivity  of  Cu-Ni  and  Mo-Ni-Fe  alloys.  It 
is  known  that  for  Cu-Ni  alloys  the  a  band  is  filled  at  00  at.-%  Cu, 
and  corrosion  data  confirm  that  passivity  occurs  at  the  same  com- 
position.  Conditions  of  electron  transfer  or  sharing  described  for 
binary  alloys  are  essentially  retained  in  the  Mo-Ni-Fe  system. 
Data  for  corrosion  of  the  28,  35,  and  00%  Ni  series  in  H2S04  confirm 
the  prediction  from  the  theory  that  passivity  will  occur  at  the  at. 
ratio  Mo  :  Fe  ^  1:5,  The  theory  is  similarly  confirmed  in  con¬ 
nexion  with  the  addition  of  Mo  to  austenitic  stainless  steel,  and  the 
[Mo]  required  to  passivate  the  alloy  Hastelioy  A.  C.  E.  H. 

Solubility  of  ferrous  oxide  in  pure  solid  iron* — See  B.,  1944, 1,  272. 

Organometallic  lead  and  tin  compounds,  K.  A.  Jensen  and  N* 
Clauson-Kaas  (Z.  anorg .  Chem ,,  1943,  250,  277— 280).— The  solu¬ 
bility  of  hcxacyriohexyldiplunibane,  Pb2(CaHn)6,  is  1*4%  inCsHsand 
1*6%  in  CHCljj  at  30°,  Measurement  of  x  indicates  that  the  solutions 
are  not  appreciably  dissociated  into  paramagnetic  radicals.  SnPh2 
is  diamagnetic  and  has  an  appreciable  dipole  moment.  F.  J.  G. 

Solubilities  of  symmetrical  normal  aliphatic  secondary  amines  of 
high  mol.  wt— See  A.,  1944,  II,  248. 

Influence  of  an  adsorbed  layer  on  cohesion  and  coalescence  in 
liquids  and  in  solids.  C.  Benedicks,  and  P.  Sederholm  (Arhiv  Mat . 
A  si.  Fys.t  1944,  30,  A,  34  pp.).— ’ Various  experiments  are  described 
relating  to  the  phenomenon  of  the  floating  drop,  the  stability  of 
which  is  characterised  by  its  time  of  existence  (durability).  This  is 
~10  sec,  for  EtOH,  The  phenomenon  is  largely  due  to  absorption 
of  moisture  in  the  surface  layers.  It  is  shown  by  H2S04  when  this 
has  an  appreciable  H2G  content.  In  a  solution  of  saponin  (which 
shows  strong  adsorption)  the  durability,  and  hence  the  adsorption, 
possesses  a  max,  at  a  concn.  of  ~1%.  In  malt  beverages  (possessing 
strong  foaming  and  hence  adsorption)  the  phenomenon  is  very 
prominent  (durability  20—25  sec.).  The  presence  of  COa  in  the 
liquid  is  necessary.  When  artificial  adsorption  layers  are  produced 
by  thin  oil  films  on  HaO  the  durability  is  very  great.  Fluid  foams 
(containing  only  liquid  matter)  are  studied,  one  of  these  being  made 
from  saponin  solution  and  oil.  Floating  drops  occur  in  molten 
paraffin,  and  there  is  a  marked  adsorption  on  solid  paraffin.  The 
cohesion  between  two  plane  surfaces  was  determined ;  this  is  high 
for  freshly  cut  surfaces  (adsorption  excluded)  but  very  low  for  cut 
surfaces  after  exposure  to  air.  Similar  results  were  obtained  for 
solid  Pb  and  Sn,  L.  S.  G. 


Cross-sectional  areas  of  molecules  adsorbed  on  solid  surfaces. 

H.  K.  Livingston  {J.  Anier.  Ghent.  Soc.,  1944,  00,  569 — 573). — Meas¬ 
urements  have  been  made  on  the  adsorption  of  Na,  using  the  low- 
temp,  method  of  Brunauer  and  Emmett  (A.,  1937,  I,  510),  and  of 
HsO,  PraOH  and  by  the  sorption  balance  method,  on. 

graphite,  quartz,  anatase,  and  BaS04.  Cross-sectional  areas,  calc, 
by  the  equations  of  Brunauer  cl  al .  (A.,  1938,  I,  190),  are  H20  = 
10*0,  PraOH  ™  20-0,  —  55*0  sq.  a.  per  mol.,  relative  to  Na  = 

15*4  sq.  a.,  in  agreement  with  vals.  derived  from  density,  Ar-ray  and 
film-balance  measurements.  The  val.  for  C,HU  indicates  that  the 
mols.  lie  with  long  axes  parallel  to  the  solid  surfaces.  W.  E.  A. 

Accommodation  coefficient  of  helium  on  platinum.  (Miss)  P.  Rolf 
( Physical  Rev.,  1944,  [ii],  04,  185 — 189).— Vais,  obtained  for  a  clean 
Pt  surface  at  77°,  193°,  273°,  and  373°  k.  are  0  090,  0*043,  0-071,  and 
0*072  (± 0*004).  respectively.  For  Pt  in  contact  with  He  for  24  hr. 
or  more,  the  respective  vals.  are  0*43,  0*071,  OTTO,  and  0*170. 
There  is  little  absorption  at  193°  k.,  but  strong  van  der  Waals 
absorption  appears  at  77°  k.  and  activated  absorption  at  the  higher 
temp.  N.  M.  B. 

Water  sorption  by  starches.— See  B.,  1944,  111,  132. 


Simple,  rapid  method  for  determining  maximal  water-absorption  of 
materials,  especially  applicable  to  small  water-absorption  ?alues  and 
very  small  samples.  F.  H.  Muller  {Kolloid-Z.,  1943,  105,  16^20).— 
Apparatus  and  procedure  are  described  for  determining  mano- 
metrically  the  max.  amount  of  HsO  taken  up,  e.g.t  by  org.  foils,  on 
exposure  to  HaO  vapour.  The  method  employs  samples  of  1—10 
mg.,  is  fairly  rapid,  and  gives  an  accuracy  of  10 — 15%,  which  is 
equally  well  attained  for  the  lowest  H40-absorption  vals. 


R.  H.  F. 


Photo-adsorption  effects  in  the  system  pigment-fluid  phase.  J.  A. 
Hedvall  and  S.  Nord  {Arhiv  Kemi,  Min.,  GeoL,  1943,  17,  A,  No.  11, 
11  pp,).— The  adsorption  by  red  and  black  HgS  of  phenolphthalein 
from  aq,  EtOH  solution  and  by  GdS  of  a-naphtholphthalein  from 
similar  solutions  has  been  investigated  under  varying  light  condi¬ 
tions.  Light  has  little  effect  on  adsorption  by  black  HgS  but  red 
HgS  adsorbs  six  times  as  much  phthalein  in  light  as  in  darkness. 
This  difference  is  ascribed  to  the  different  electronic  structures  of 
red  and  black  HgS.  Black  HgS  and  irradiated  red  HgS  are  con¬ 
ductors  whereas  in  darkness  red  HgS  is  an  insulator.  Irradi¬ 
ated  CdS  adsorbs  phthalein  in  darkness.  In  each  case  adsorption 
in  darkness  is  increased  by  presence  of  excess  of  S  in  the  sulphide. 
A  parallel  is  drawn  between  these  photo-adsorption  effects  and  the 
Becquerel  or  photo-voltaic  effect.  C.  R.  H. 


Dependence  of  absorptive  property  on  the  concentration  of  hydro- 
gen  ions  and  of  metallic  cations.  E.  N.  Gapon  (/.  Gen.  Chem .  Russ 

1943,  13,  382— 390).— The  equation  derived  by  Gapon,  viz.,  S 

S0  - f  log  (aM1/s/asi)  (1)  (S  *=  g.-equiv.  of  metal  cations  absorbed 
per  g.  of  absorbent,  an  —  activity  of  metal  ions  and  =  activity 
of  H  ions,  z  ~  valency  of  cations,  $  =  const.)  on  theoretical  grounds 
is  compared  with  Gortikov's  empirical  equation  5  —  a  J-  j3pH— ypM 
(2)  (a,  /?,  and  y  being  consts.,  pM  =»  log  [metal  ions]”1)  and  is  tested  on 
the  data  of  Ivanov  obtained  for  the  action  of  buffered  solutions  on 
black  earth  (chernozem).  Equations  (1)  and  (2)  hold  for  Na* 
(a  —2*2,  p  0),  IC  (a  -3*3,  6*4),  Mg'  (a  -0*0,  0  7*0),  and  Ba’  '(a  -7*5, 

p  7*8)  but  not  for  Ca‘,  and  an  order  of  the  standard  absorbing 
capacity  S  (g.-equiv.  absorbed  per  100  g.  of  absorbent  at  pH  7  and 
pM  0)  is  derived.  For  alkaline  solutions  an  equation  S  —  a0 

pQ  log  a±,  where  a±  is  the  mean  activity  of  the  alkali,  holds  in  respect 
of  Ivanov's  data  for  Na  (pQ  12-0),  Ks  (pQ  12*8),  Mg"  (pQ  11*4),  and 
Ba"  (p0  11*7)  (cf.  Nikolski,  B.,  1935,  71).  F.  Hi. 

Activation  ol  a  palladium  surface  by  the  glow  discharge,— See  A., 

1944,  I,  102, 

Mechanism  of  chemical  reactions  between  solids.—See  A.,  1944, 
I,  180. 

Ionic  interaction  in  the  double  electrolytic  layer.  O.  Essin  and  V. 
Schichov  (J.  Phys .  Chem .  Russ.,  1943,  17,  230 — 240). — The  potential 
V  of  the  electrocapillary  max.  is  measured  for  Hg  in  0*01 — 3n~KI, 
0*01 — 10n-KCNS,  0*01 — SN-NaBr,  and  0*01- 5N-NaCl.  V  increases 
with  log  C  (C  —  concn.  of  the  salt)  more  steeply  than  linearly, 
although  Stern's  theory  predicts  an  expression  V  oc  log  C.  To  ac¬ 
count  for  this  discrepancy  it  is  assumed  that  ions  in  the  double  layer 
are  either  distributed  at  random  or  form  rigid  ion  pairs  oriented 
towards  the  interface,  but  neither  of  these  assumptions  appears 
satisfactory.  The  interaction  between  parallel  ion  dipoles  in  the 
interface  is  calc,  on  the  pattern  of  crystal  lattice  calculations. 

J.  J*  B. 

Osmosis*  L.  Plantefol  [ConipL  rend.,  1943,  217,  33— 35).— A 
discussion  of  the  phenomena  of  osmosis  and  osmotic  pressure,  as 
related  to  the  characteristics  of  permeable  and  semipermeable 
membranes.  The  transfer  of  H*0  across  a  membrane  depends, 
both  as  regards  direction  and  magnitude,  on  the  effect  of  the  crystal¬ 
loid  on  the  membrane.  The  term  osmosis  should  be  applied  to  those 
cases  where  the  controlling  force  is  a  process  of  hydration. 

P.  G.  M. 

Causes  of  the  dichroism  of  colloidal  metals,  P.  A.  Thiessen  (Z. 
anorg .  Chem.,  1943,  250,  352 — 356). — The  dichroism  of  colloidal 
metals  in  stretched  gelatin  is  sometimes  due  to  the  orientation  of 
rod-  or  leaf-shaped  particles  of  metal,  but  in  other  instances  to  the 
orientation  of  non- metallic  crystals  in  which  spherical  particles  of 
metal  are  embedded.  F.  J,  G. 

Disperse  structure  of  solid  systems  and  its  thermodynamic  basis, 
XV,  D.  Balarew  (. Kolloid-Z 1943,  105,  20— 29).— The  effect  of  the 
structure  of  the  Ag  cathode  on  the  decomp,  potential  of  Ag  ions  in 
AgN03  solution,  and  the  effect  of  heating  on  the  catalytic  activity  of 
powdered  Ag,  on  the  hardness  of  Au,  and  on  the  electrical  conductivity 
and  strength  of  Cr-Ni  wires  are  considered  in  relation  to  the  inter¬ 
mixing  of  surface  components  of  the  solid  metals.  R,  H.  F. 

Thixotropy  ol  montmorillooite,  H.  G.  F.  Winkler  (Koltoid-Z., 
1943,  105,  29 — 38).— The  degree  of  thixotropy  is  expressed  quantit¬ 
atively  by  the  “  thixotropic  limit,"  which  is  the  voh  of  liquid  required 
per  vol.  of  solid  to  give  a  system  of  setting  time  1  min.  under  specified 
conditions.  The  increase  in  thixotropy  with  temp,  follows  the 
Arrhenius  equation.  Montmorillonite  (I)  differs  fundamentally 
from  other  minerals,  e.g.,  kaolinite,  in  its  thixotropic  behaviour,  as 
shown  by  the  diminished  thixotropy  in  presence  of  electrolytes  and 
the  lower  thixotropy  obtained  with  org.  liquids  as  compared  with 
H2G.  The  differences  are  due  to  penetration  by  HzO  into  the  layers 
in  the  crystal  aggregate,  causing  internal  swelling.  If  the  swelling- 
H*0  Is  replaced  in  the  crystals  by  other  liquids,  e.g.,  EtOH,  the  thixo¬ 
tropic  behaviour  is  altered.  There  is  also  a  pronounced  difference 
between  fully  swollen  and  unswollen  (I).  Progressive  reduction  of 
particle  size,  by  subjecting  suspensions  of  (I)  to  ultrasonic  waves, 
results  in  increased  thixotropy.  The  energy  necessary  to  liquefy 
systems  of  different  concns.  is  examined.  R.  H.  F. 

Fibre  structure  in  dispersions  o!  soap  in  mineral  oil.  W,  Gallay, 
I.  E.  Puddington,  and  J.  S.  Tapp  [Canad.  J.  Res.,  1944,  22,  B,  06 — 
75) . — By  microscopic  examination  of  EtaG-extracted  greases  (soaps 
dispersed  in  mineral  oil)  using  polarised  light,  reliable  determinations 
of  the  fibre  length  of  metallic  soap  constituents  can  be  made.  Ca 
and  Al  soaps  give  fibres  which  are  generally  too  small  to  be  measured 
by  this  method  and  the  resulting  grease  has  a  smooth  texture.  Na 
soaps  give  a  wide  range  of  fibre  lengths  which  result  in  greases,  with 
characteristics  ranging  from  very  smooth  to  very  ropy.  The  large 
fibres  are  made  up  of  smaller  units  more  or  less  parallelised.  This 
orientation  to  larger  units  is  easily  brought  about  by  applying  a 
directional  force,  especially  in  presence  of  glycerol  (I) ,  In  absence  of 
(I)  the  soap  is  not  wetted  by  the  mineral  oil,  and  on  cooling  a  mixture 
of  soap  and  oil  very  short  fibres  are  obtained.  In  the  recrystallisation 
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of  soap  in  the  commercial  manufacture  of  grease,  the  growth  of  the 
crystallites  first  formed  is  aided  by  (I),  which  exerts  a  solvent  action 
on  the  soap  and  enables  the  oil  to  wet  the  crystallites  which,  as  a 
result  of  collisions,  form  larger  crystallites  or  fine  fibres.  Formation 
of  larger  fibres  then  follows  as  a  result  of  directional  forces  set  up  by 
agitation  during  cooling.  C.  R.  H. 

Recrystallisation  of  sodium  soaps  in  mineral  oils.  W.  Gallay  and 
I.  E.  Puddington  { Canad .  J ,  Res.,  1944,  22,  B,  90— 102).— The  effect 
of  various  factors  on  the  recrystallisation  of  Na  soaps  in  mineral 
oils  has  been  examined.  In  absence  of  any  shearing  stress,  set  up, 
e.g.,  by  agitation,  slow  cooling  favours  recrystallisation,  and  the 
presence  of  free  acid  causes  the  soap  to  recrystallise  in  the  form  of 
fibres.  Large  fibres  are  also  formed  in  presence  of  polar  substances 
such  as  H20  or  glycerol,  or  if  the  oil  itself  is  of  a  polar  nature.  The 
application  of  shearing  stresses  favours  fibre  formation.  Recrys¬ 
tallisation  from  a  non-polar  oil  must  be  regarded  as  recrystallisation 
from  a  hot  melt.  The  presence  of  polar  substances  causes  the  oil  to 
exert  a  solvent  action  on  the  soap;  recrystallisation  is  then  partly 
of  the  hot  melt  and  partly  of  the  solvent  type.  In  such  cases  shear¬ 
ing  forces  play  a  large  part  in  orientation  of  the  soap  micelles. 

C.  R.  H. 

Effect  of  high  shearing  stresses  on  re  crystallisation  of  sodium  soaps 
in  mineral  oils.  W.  Gallay  and  I.  E.  Puddington  (Canad.  J .  Res., 
1944,  £2,  B,  103— 108}.— High  shearing  stresses  bring  about  re¬ 
crystallisation  of  Na  soaps  at  temp,  <  the  plasticity  point  of  the 
soap.  The  length  of  soap  fibre  increases  with  increase  in  the  polarity 
of  the  oil,  with  decrease  in  the  ij  of  the  oil,  and  with  increase  in  the 
degree  of  unsaturation  of  the  soap.  Neither  variation  in  free 
acidity  or  alkalinity  nor  addition  of  glycerol  has  any  appreciable 
effect  on  the  length  of  the  fibres  formed.  Discussion  of  the  action 
of  shearing  stresses  leads  to  the  view  that  long  soap  crystals  are 
produced  by  a  shearing  of  the  double  soap  mols.  on  slip  planes  be¬ 
tween  melted  hydrocarbon  chains,  recrystallisation  being  thus 
induced  on  molten  portions  of  the  soap.  C,  R.  H. 

Low-temperature  saponification  of  anhydrous  systems,  W.  Gallay 
and  I.  E,  Puddington  (Canad.  J.  Res.,  1944,  22,  B,  76— 89).— At 
50—60°  finely  divided  NaOH  and  Ca(OH),  rapidly  saponify  fatty 
acids  dissolved  in  mineral  oil.  The  physical  properties  of  the  soap 
dispersions  depend  on  the  degree  of  unsaturation  of  the  fatty  acid. 
Dispersions  of  high  i)  are  obtained  with  saturated  acids.  As  the 
result  of  an  agglomeration  effect  which  lowers  dispersion,  unsaturated 
acids  give  products  of  low  tj.  The  saponification  of  fats  is  more 
difficult,  opXy  mutton  tallow  being  saponified  rapidly.  Al,  Mg,  Ba, 
Pb,  Li,  Ni,  Co,  and  Mn  soaps  have  been  similarly  prepared  and  the 
physical  properties  of  some  of  them  are  described.  C.  R.  H. 

Peptisation  of  humic  substances  by  alkaline  solutions.  A.  Bout- 
serin  (Compt.  rend.,  1943,  £17,  46 — 48).— Solutions  of  alkalis  dissolve 
humic  acids  from  lignite,  and,  on  addition  of  acids,  the  hu mates  are 
decomposed  giving  colloidal  solutions  of  humic  acids.  Dil.  NaOH 
is  more  effective  than  cone,  in  dissolving  humic  acids.  The  dis¬ 
solution  has  been  studied  with  NaOH  and  aq.  NH3  in  the  hot  (in 
N2)  and  in  the  cold.  The  most  effective  conen,  of  NaOH  is  3%.  If 
carried  out  in  air,  the  more  cone.  NaOH  dissolves  more  humic  acid 
in  the  hot  than  dil.  NaOH,  but  this  is  due  to  the  effect  of  atm.  02. 
In  the  cold,  this  effect  is  negligible.  A.  J.  M. 

Relationship  between  solution  viscosity  and  mol.  wt  in  the 
amyiose  series.  J.  F.  Foster  and  R.  M.  Hixon  (J.  Amer.  Client . 
Soc.,  1944,  66,  567—560;  cf.  A.,  1943,  II,  221).— Osmotic  pressure 
and  of  CHC13  solutions  of  maize-  (I),  tapioca-  (II),  and  potato- 
(ijgp.  only)  -amyiose  acetates  have  been  determined.  Mol.  wts.  of 
(I)  and  (II)  are  42  and  75  X  103.  The  exponent,  a,  in  the  relation 
ijBp  —  KMa  (M  =  mol.  wt.,  K  a  const.)  has  a  val.  >1,  as  expected 
from  the  high  rigidity  of  the  Fischer-Hirschf elder  models  of  amyiose. 
The  rigidity  of  amyiose  acetates  in  CHC13  is  the  same  as  that  of 
amyloses  in  (CHa#NH2)1.  W.  R.  A. 

Theory  ol  solutions  ol  high-polymeric  substances.  A*  Munster 
(Kolloid-Z.,  1943,  105*  1—9).— The  methods  of  statistical  mechanics 
are  used  to  explore  the  theoretical  behaviour  of  solutions  of  high 
polymers.  The  laws  of  ideal  solutions  are  not  valid  when  solvent 
and  solute  mols.  are  of  widely  different  sizes  ;  the  problem  is  treated 
by  subdividing  the  high-polymer  mol.  into  units  comparable  in  size 
with  solvent  mols.  A  coherence  condition  is  introduced  because  a 
certain  group  of  units  always  forms  one  large  mol.  The  significant 
factor  is  the  no.  of  possible  arrangements  of  the  polymer  mols,,  and 
a  formula  is  derived  for  the  thermodynamic  potential  of  the  dil. 
solution,  introducing  a  "  virtual  molar  fraction/'  This  leads  to 
modified  formulas  for  chemical  potential,  lowering  of  v.p.,  and  osmotic 
pressure,  which  become  identical  at  infinite  dilution  with  the  formula; 
for  ideal  solutions.  A  consequence  of  solvation  is  that  not  all  con¬ 
figurations  have  the  same  energy,  and  an  additional  term  is  required 
in  the  expression  for  the  thermodynamic  potential  of  the  solution. 

R.  H.  F. 

Mol.  wt.  and  mol.  wt.  distribution  in  high  polymers.  General 
introduction.  H.  W.  Melville  (Trans.  Faraday  Soc 1944,  46,  217 — 
220)  —A  short  survey  of  problems  and  methods  of  investigation. 

F.  L.  U. 


Mol.  wt.  and  shape  ol  macromolecules  in  solution.  H.  Campbell 
and  P.  Johnson  (Trans.  Faraday  Soc.,  1944,  40,  221 — 233). — Meas¬ 
urements  of  viscosity,  sedimentation  rate,  and  diffusion  const,  for 
globular  proteins  (egg-  and  serum-albumins,  ground-nut  globulin) 
and  cellulose  nitrate  (N  12*2%)  (I)  are  reported  and  discussed  from 
the  point  of  view  of  mol.  wt.  and  shape.  Mol.  wts.  of  (I)  fractions 
are  calc,  by  the  use  of  various  equations  relating  7}  to  mol.  shape. 
The  validity  of  the  equations  remains  in  doubt  until  accurate  vals. 
for  the  mol.  wt.  of  (I)  fractions  have  been  established  by  independent 
methods.  Experimental  conditions  needed  for  accurate  work  on 
sedimentation  and  diffusion  are  discussed,  and  the  importance  of 
using  solutions  of  suitably  high  dilution  is  emphasised.  Data  so 
far  obtained  indicate  that  (I)  mols.  in  COMez  are  fully  extended  but 
slightly  flexible,  with  a  diameter  increased  by  solvation  to  ~ 17*6  a, 

F.  L.  U. 

Osmotic  pressure  ol  high  polymer  solutions  and  mol.  wt.  E.  A.  W. 
Hoff  (Trans.  Faraday  Soc.,  1944,  46,  233 — 236). — Osmotic  pressures 
of  CHC13  solutions  of  cellulose  acetate  (I)  and  polymethyl  meth¬ 
acrylate  have  been  measured  with  an  osmometer  as  described  by 
Carter  and  Record  (A.,  1939,  I,  318).  The  Cellophane  membrane's 
used  became  less  permeable  after  prolonged  contact  with  the  solu¬ 
tions,  and  this  behaviour  led  to  difficulties  when  working  with 
solutes  having  a  wide  range  of  particle  size.  Plots  of  II (c  against 
c  (U  —  osmotic  pressure,  c  —  concn.)  were  never  rectilinear,  those 
of  J7jc  against  17  only  for  some  specimens  of  (I).  Where  both  plots 
are  curved  it  is  advantageous  to  draw  them  on  the  same  diagram 
and  extrapolate  both  to  meet  at  c  =  0.  F.  L.  U. 

Mol.  wt.  ol  rubber  and  related  materials.  V.  Interpretation  ol 
mol.  wt.  measurements  on  high  polymers.  G.  Gee  (Trans.  Faraday 
Soc.,  1944,  40,  261—266). — Osmotic  and  viscosimetric  methods  of 
ascertaining  the  mol.  wt.  of  polymers  are  discussed.  F.  L.  U. 

Theory  ol  viscosity  of  solutions  ol  macromoleeular  substances, 
I*  General  considerations.  P.  H.  Hermans,  J.  J.  Hermans,  and 
D.  Vermaas  ( Kolloid-Z 1943,  105,  199 — 204).— General  views  on  the 
nj  of  solutions  of  macromol.  substances  are  put  forward.  The  theories 
of  t(  of  very  dil.  solutions  are  discussed.  These  theories  have 
assumed  the  presence  of  either  rigid  anisodiametric  particles  or 
rigid  knots  of  mols.  It  is,  however,  very  probable  that  such  knots 
will  be  deformed  and  broken  down  into  their  original  state  by  the 
process  of  streaming.  The  investigation  of  the  deformation  forces 
and  the  relaxation  time  of  the  deformation  gives  quant,  agreement 
with  experiment.  Amongst  the  interactions  between  the  solute 
mols.  the  association  linkings  between  the  chains  must  play  an 
important  part.  The£e  associations  take  place  at  local  points  of 
attraction  and  are  of  limited  life.  They  influence  ij  considerably. 
The  above  general  considerations  apply  also  to  the  formation  and 
structure  of  gels.  A.  J.  M. 

Structure  mechanics  of  viscous  elastic  eontinua*  IX  Hysteresis 
in  rheonomie  systems.  H.  Umstattcr  ( Kolloid-Z 1943,  165,  182— 
190).’ — In  medium  ranges  of  tangential  pressure  flow  curve  measure¬ 
ments  are  less  reproducible  than  in  the  higher  or  lower  ranges.  This 
is  due  to  a  hysteresis  effect.  Space  diagrams  for  the  Maxwell 
equation  are  drawn  for  various  conditions  of  force  and  velocity. 
The  hysteresis  is  thus  shown  to  be  characterised  by  thixotropy 
(analogous  to  retentivity)  and  elasticity  of  flow  (analogous  to 
coercivity),  but  complete  analogy  with  the  magnetic  case  can  be 
obtained  only  for  solids.  The  structure-mechanical  properties  of 
substances  can  be  expressed  in  terms  of  three  fundamental  consts. — 
shear  elasticity,  relaxation  time,  and  the  limiting  val.  of  the  film 
thickness.  A.  J.  M. 

Cataphoresis  of  purified  fractionated  kaolinite  particles  .—See  B,, 
1944,  I,  267. 

Boundary  anomalies  and  electrophoretic  analysis  of  colloidal 
mixtures.  H.  Svensson  (Arkiv  Kemi,  Min.,  Geol.,  1943,  17,  A,  No. 
14,  10  pp.). — A  mathematical  theory. of  boundary  anomalies  in 
colloidal  mixtures  has  been  developed  and  tested  qualitatively  by 
means  of  a  series  of  electrophoresis  experiments  with  hog  serum, 
in  which  a  successive  decrease  of  boundary  anomalies  was  obtained 
by  using  phosphate  buffers  containing  increasing  concns.  of  NaCl. 
The  apparent  albumin  content  decreases  with  increasing  [NaCl], 
and  high  [NaCl]  is  necessary  to  obtain  vals.  approaching  the  limiting 
val.  The  albumin  content  of  hog  serum  approaches  42%  at  infinite 
[NaCl],  The  necessity  of  eliminating  boundary  anomalies  when 
determining  albumin  concns,  in  serum  is  emphasised.  C.  R.  H. 

VI. — KINETIC  THEORY.  THERMODYNAMICS. 

Dissociation  constants  and  pH  titration  curves  at  constant  ionic 
strength  from  electrometric  titrations  in  cells  without  liquid  junction. 
Titrations  of  formic  acid  and  acetic  acid.  R.  G.  Bates,  G.  L.  Siegel, 
and  S.  F.  Acres  (J.  Res.  Nat.  Bur.  Stand.,  1943,  36,  347 — 359). — 
pH  titration  curves  for  HCOaH  and  AcOH  in  the  cell 
Pt|Ha|H’#  CTIAgClIAg  at  const.  [CT]  and  const,  p  are  recorded. 
The  p K  vals.  are  :  HCOsH,  3*742;  AcOH,  4*754.  F.  J.  G. 

Second  ionisation  constant  ol  deuterocarbonic  acid.  J.  Curry  and 
Z.  Z.  Hugus,  jun.  (j.  Amer.  Chem.  Soc.,  1944,  66,  663- — 666).' — The 
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e.m.f.  of  the  cells  H2  KHC03,  ICaCOa|KCljAgCl,  Ag  in  H„0  and 
DalKDC03,  KtCOajKCl  AgCl,  Ag  in  98*9%  DaO  has  been  measured. 
Using  Maclnnes  and  Belcher's  val.  of  5*61  X  10-11  (A.,  1933,  904) 
for  the  ionisation  const,  of  HCO/,  the  ionisation  const,  of  DCO/  has 
been  calc,  as  1*42  x  10”11.  W.  R,  A, 

Hydration  of  ions.  J,  Swyngcdauw  {/.  Phys.  Radium ,  1942,  [vlii], 
8,  117— 120).— The  action  of  CO(NHs)JS  glucose,  and  sucrose  is 
similar  to  that  of  gelatin  in  solutions  of  a  salt ;  they  undergo 
hydration,  and  thereby  reduce  the  hydration  of  the  ions  of  the  salt. 

N.  M.  B. 

Ionic  strength  valency  of  ierroheemoglobm.  R.  D.  Bernard  (J. 
Biol.  Chem.,  1944,  153,  91—111). — When  solutions  of  ferrofaaamo- 
globin  (I)  containing  NaCl  or  NaBr  are  titrated  with  NaOH  the 
change  from  (1)  to  globin.  ferroh semochromogen  takes  place  at  a 
slightly  lower  pH  than  in  salt-free  solutions.  Each  salt  exerts  an 
effect  on  both  the  acid-  and  base-combining  powers  of  (I)  every* 
where  on  the  titration  curve  except  at  the  isoelectric  point,  thus 
increasing  the  buffer  power  of  (I).  The  ionic  strength  valency  of  (I) 
rises  from  0  (at  the  isoelectric  point)  to  a  max.  of  ^3  on  the  basic  side 
of  the  titration  curve.  Substitution  of  Ca(OH)j|  for  NaOH  does  not 
change  the  shapes  of  the  titration  curves,  but  more  Ca  than  Na 
equivs.  are  bound  by  (I)  at  pH  vals.  >  the  isoelectric  point.  Meas¬ 
urement  of  the  effect  of  (I)  on  the  distributed  capacity  of  the  in¬ 
ductive  component  of  an  antiresonant  electrical  circuit  suggests  that 
(i)  is  without  effect  on  the  dielectric  const,  of  NaCl  solutions  for 
frequencies  12—45  megacycles  per  sec.  Theoretical  considerations 
support  this.  The  magnitude  of  the  difference  between  Na’  and  Ca4* 
is  >  can  be  explained  by  the  Debye-Huckel  theory.  Possible 
causes  for  this  are  a  sp,  ion  effect  or  a  smaller  degree  of  dissociation 
for  Ca  than  for  Na  ferroha^moglobinate,  C.  R.  H. 

Eystem  bromine-boron  bromide*  j.  Cueilleron  (Compt.  rend., 
1943,  217,  112—113). — The  system  has  been  examined  by  the 
cryoscopic  method.  BBr3  is  the  only  compound  of  B  and  Br  existing 
under  the  temp,  conditions  used  (  —  8*8°  to  —00°).  Br  and  BBr3 
form  a  eutectic  containing  80%  of  BBr3»  m.p.  —00*4°.  A.  J.  M. 

Azeotrope  in  the  system  «-bntane- methyl  bromide*  J.  D.  Hold- 
man  (J.  Amer.  Chem .  Soc.f  1944,  66,  661). — An  azeotrope,  b.p. 
—4*4°,  containing  58*1  ±0*5  mol.-%  of  «-ClHi0,  has  been  observed 
in  the  w-C4H1(rMeBr  system.  W,  R,  A. 

Equilibria  in  reduction  of  chromic  oxide  by  carbon —See  B.,  1944, 
I,  275. 

System  Ca(>~Al203~Ha0  at  21°  and  90°,  L.  S.  Wells,  W.  F.  Clarke, 
and  H.  F,  McMurdie  (J.  Res .  Nat.  Bur .  Sland.s  1943,  30,  367—409). — 
Equilibrium  studies  on  the  system  CaO-Al aOa™H 20  at  21°  and  90s 
are  recorded.  The  so-called  hexagonal  Caa  alum  in  ate  hydrate 
consists  of  2CaO,AltOs,8H?0  (I)  and  4CaO, AlaOs,  1 3HaO  (II)  inter- 
cryst,  in  equimoL  proportions.  On  keeping  in  contact  with  solu¬ 
tion,  (I)  affords  (II)  and  Al(OH)s,  Both  (I)  and  (II)  are  mctastable 
with  respect  to  the  isometric  3CaOf  A1*03, 6H20  (III).  Diagrams  are 
given  showing  the  solubility  relationships  of  (I),  (II),  and  an). 
The  only  stable  solid  phases  are  (III),  Ca(OH)2.  and  gibbsitc, 
AltOs,3HftO.  F.  j,  G. 

Heats  of  formation  of  beryllium*  magnesium,  and  calcium  sul¬ 
phides.  H.  von  Wartenberg  (Z.  anorg.  Client.,  1943,  252,  130— 
143). — By  comparison  of  the  heats  of  dissolution  of  the  metals  and 
the  sulphides  the  heats  of  formation  of  BeS,  MgS  and  CaS  have  been 
determined  as  60*1  ±1,  83*9 ±0*5,  and  114*3  ±0*6  kg. -cal,  per  g.-mol. 

F.  J.  G. 

VII.- — ELECTROCHEMISTRY. 

Oxidation-reduction  potentials  :  their  significance  and  applie** 
ations,  H.  I.  Stonehilt  (/.  Sac.  Dyers  and  Col.,  1944,  60,  176— 
183). — A  review,  C.  S.  W. 

Electrode  polarisation  in  eleetrodeposition  of  silver  from  complex 
electrolytes.  A.  Levin  (J,  Phys.  Chem .  Russ.,  1943, 17,  247—267), — 
Potential-c.d.  curves  are  determined  for  Ag  and  dropping  Hg 
cathodes  in  some  [Ag(NHs)JftS04,  three  K3[Ag(CNS)4]f  and  three 
K3[AgI4]  solutions.  The  polarisation  E  is  reduced  by  stirring,  and 
E  —  const,  0*058  log  (1  — D/D0)  for  both  stirred  and  resting 
solutions ;  D  is  the  c.d.  corresponding  to  Ef  and  D0  is  the  limiting 
c.d.  for  the  given  intensity  of  stirring ;  D0  is  defined  by  the  condition 
that  at  D  >  D0,  E  increases  with  D  very  rapidly.  The  validity  of 
the  equation  and  the  influence  of  stirring  show  that  the  polarisation 
is  a  pure  concn.  polarisation.  The  behaviour  of  the  anodic  polaris¬ 
ation  on  Ag  anodes  is  similar.  J,  J.  B. 

VIII.— REACTIONS. 

Kinetics  of  complex  homogeneous  reactions,  I.  General  theory 
Of  complex  reactions*  N.  N.  Semenov  (/.  Phys.  Chem.  Russ.,  1943, 
17,  187— 214) —The  types  of  homogeneous  reactions  taking  place 
in  several  steps  are  systematically  reviewed,  the  main  types  being 
linear  sequence  of  reactions,  unbranched  chain  reaction,  and 
branched  chain  reaction.  General  rules  for  branched  chain 


reactions  arc  given,  and  Bodenstein's  method  of  stationary  concns.  of 
intermediate  compounds  is  extended  for  n on-stationary  reactions. 

J.  J.  B.' 

Polymeric  phosphates.  IV.  Rate  of  hydrolysis  of  pyrophosphate* 
tripolyphosphate,  and  hexametaphosphate.  R.  Watzel  (Chemie, 
1942,  55,  360— 359).— The  hydrolysis  of  Na4P2Q7  (I),  Na6PsO10  (II), 
and  (NaP03)5  (III)  has  been  studied  in  1%  solution  at  60°  and  100° 
and  pH  (controlled)  0*6 — 13*0 ;  results  were  confirmed  by  examination 
of  the  Ca-sequestering  power  of  the  hydrolysates.  The  rate  of 
hydrolysis  of  (I),  (II),  and  (III)  is  high  at  low  pH,  and  falls  rapidly 
with  increasing  pH;  at  pH  7  (II)  and  (III)  are  only  slowly,  but  (I)  is 
still  quite  rapidly,  hydrolysed.  Above  pH  7,  the  rate  of  hydrolysis  of 
(I)  falls  rapidly  until  pH  10,  when  it  is  stable  indefinitely,  of  (II)  falls 
slowly  with  increase  of  pH  to  13,  and  of  (III)  falls  to  a  min.  at  pH 
8—9  and  then  rises  again  slowly  (all  at  100°).  The  rate  of  hydro¬ 
lysis  is  in  all  cases  greatly  reduced  at  00°  and  the  compounds  can  be 
treated  as  stable  indefinitely  above  pH  7.  In  the  range  0*1 — T0% 
the  rate  of  hydrolysis  of  the  compounds  increases  with  increasing 
concn.  at  pH  7—10,  and,  with  (III)  only,  with  decreasing  concn,  at 
pH  3  and  13,  but  the  effect  is  small  compared  with  those  of  pH  and 
temp.  M,  H.  M.  A. 

Non-stoicheiometric  equations,  (a)  6.  F.  Steinbach.  (b)  W,  T. 
Hall,  (c)  A.  Lehrman  (J.  Chem.  Educ 1944,  21,  60—69,  201—202, 
202— 203).— Grit,  discussions.  L.  S.  T. 

Flame  spectrum  of  carbon  monoxide.  Ill*  The  cool  flame.— See 
A.,  1944,  I,  190. 

Homogeneous  thermal  decomposition  of  eyefopentane.  L.  Kiichler 
(Z.physikal.  Chem.,  1943,  B,  53, 307—319). — The  decomp,  velocity  was 
measured  at  600—600°  by  a  static  method,  and  the  products  were 
separated  by  desorption.  The  decomp.  is  about  half  a  dehydrogen¬ 
ation  to  cyriopentadiene  and  half  a  ring  cleavage  in  which  C3Hg 
and  C3H|  are  formed.  Small  quantities  of  CB4  are  also  produced. 
The  dehydrogenation  occurs  in  two  stages  via  cyclopen tene ;  the  first 
stage  is  rate-determining ;  it  is  of  the  first  order  and  has  an  activation 
energy  of  ^76  kg, -cal.  per  g.-mol.  The  ring  cleavage  is  auto- 
catalytic,  the  acceleration  being  caused  by  the  C3HS  and  C2H4 
produced.  It  is  improbable  that  chain  reactions  play  any  part  in 
the  process.  .  j.  F.  H. 

Thermal  decomposition  of  acetaldehyde*  J.  C.  Moms  (J.  Amer. 
Chem.  Soc.,  1944,  66,  584 — 689).— The  products  of  the  thermal 
decomp.  of  MeCHO  (I)  and  CDyCDO  (II)  and  their  mixtures  at 
500°  have  been  studied  by  means  of  their  infra-red  absorption  spectra. 
Abs,  reaction  rates  have  been  determined.  CH4s  CD4>  Mel),  and 
CHD3  are  the  only  methane-species  produced  in  any  quantity, 
indicating  that  decomp.  is  truly  unirnoL,  and  that  chain  reactions 
play  but  a  minor  part,  being  probably  induced  by  impurities.  Abs. 
reaction  rates  only  half  as  large  as  previous  determinations  support 
this  view.  The  rate  of  decomp.  of  (I)  is  1*3 — T4  times  that  of  (II), 

W.  R.  A. 

P-Laetones  and  /3-lactonic  acids*  I?.  Rate  of  fission  of  the  0- 
laetone  ring,  M.  M.  Schemjakin  and  N.  S,  Vulfson  {/.  Gen .  Chem. 
Russ.,  1943,  13,  448—456). — jB-Lactones  of  isopropylidene-  (I) 
and  benzylidene-malonic  acid  (II)  were  treated  with  OTn.  aq. 
NaOH  at  various  temp.  The  unimol.  reaction  coeffs.  were,  (I)  : 
6*4091  X  10”3/75s,  7*5275  X  KH  (temp,  ?),  and  7*105  X  10™3  (temp.  ?) ; 
1*0196  X  10“a  and  1*0949  X  10~3/85*5°;  6*0977  X  Kri3,  6*5236  X 

IQ™3,  6*25473  x  I0~3/104°;  (II)  :  8*5648  X  Kri3,  7*9102  x  10~3, 
8*0789  X  10~3/76° ;  2*127  X  10™*,  2*282  x  10™3/85°,  1*018  X  10~l# 
9*9  X  10“2/103°,  whence  the  calc,  heat  of  activation  of  scission  of 
the  ring  of  (I)  is  19,323  g.-cal.,  and  of  the  ring  of  (II)  is  22,832  g.-cal, 

F.  Hi. 

Interpretations  of  reactions  in  the  carbohydrate  field  in  terms  of 
consecutive  electron  displacement— See  A.,  1944,  II,  250. 

[Slow]  oxidation  of  ketones  and  aromatics  in  the  gaseous  phase*— 
See  B.,  1944,  II,  193. 

Autoxidation  of  ^elseostearie  acid.  Application  of  the  spectro** 
photometer  to  the  study  of  the  course  and  the  kinetics  ol  the  reaction* 
R.  W.  Brauer  and  L.  T.  Steadman  (J.  Amer.  Chem.  Soc.,  1944,  66, 
563—569). — The  oxidation  of  ■h-C5H1tOAc  solutions  of  jS-elaaostearic 
acid  (I)  by  mol.  02  has  been  studied  at  64*5°  by  the  simultaneous 
determination  of  02  uptake  and  absorption  spectra.  Plots  of  Oa 
uptake  rates  against  initial  concn,,  at  various  stages  in  the  reaction, 
are  linear  above  0*05  g.  per  c.c.,  but  deviate  from  linearity  below 
this  concn.  During  the  oxidation,  the  intensity  of  the  absorption 
band  of  (I)  at  2685  a.  decreases,  and  that  of  a  new  band  at  <2600  a, 
first  increases  and  finally  decreases.  The  rate  of  decomp,  of  the 
triene  group  of  (I)  has  been  calc,  from  the  02  uptake  curves  and  from 
the  relation  between  absorbed  Oa  and  residual  triene  groups.  Initi¬ 
ally,  decomp.  of  (I)  needs  mol.  of  03,  suggesting  that  the  initial 
reaction  results  in  a  dimerisation  of  (I)  involving  C— C  bonds,  and 
that  the  peroxides  formed  during  the  reaction  induce  a  parasitic 
polymerisation.  Dimerides  have  been  isolated  from  the  reaction 
mixture.  Ox  uptake  can  be  approx,  calc,  for  the  early  stages  from 
the  absorption  spectra,  if  it  be  assumed  that  two  mols.  of  (I)  react 
with  one  mol.  of  02  to  give  a  dimeric  diene,  which  further  reacts  with 
one  mol.  of  02  giving  spectrograph  ically  inert  products  capable  of 
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absorbing  two  mols.  of  08  per  mol.  of  (I)  originally  present.  The 
rate  of  02  absorption  becomes  small  after  the  absorption  of  two  mols. 
per  mol.  of  (I).  The  two  mols.  of  02  may  be  recovered  as  a  dibasic 
acid,  probably  a  polymeride  of  (I),  which  loses  f  of  the  absorbed  02 
on  boiling  with  2%  aq.  KOH,  W.  R.  A. 

Catalytic  studies  on  alloys.  XI.  Copper-palladium  and  copper- 
platinum  alloys  as  catalysts  for  the  hydrogenation  of  ethylene. 
G.  Rien&cker,  E.  Muller,  and  R.  Burmann  (Z.  anorg.  Chem.,  1943,  251, 
55—70). — The  behaviour  of  Cu-Pd  and  Cu-Pt  mixed  crystals  as 
catalysts  for  the  hydrogenation  of  C2H4  has  been  studied.  Alloys 
with  <47  at.-%  Pd  and  <16  at.-%  Pt  are  comparable  in  efficiency 
with  pure  Pd  and  Pt,  although  the  activation  energies  decrease 
steadily  from  pure  Cu  to  pure  Pd  or  Pt,  Alloys  with  ordered  structure 
show  activation  energies  <  those  for  the  corresponding  alloys  with 
disordered  structure.  F.  J.  G. 

Generalised  acid-base  catalysis.  I.  Condensation  of  0-benzoyl- 
benzoic  acid  in  sulphuric  acid.  W.  F.  Luder  and  S.  Zuffant i  (/. 
Amer .  Chem.  Soc.,  1944,  66,  524— 526).— The  condensation  of 
o-CflH4Bz*C02H  to  anthraquione  (I),  catalysed  by  oleum,  is  discussed 
with  respect  to  the  generalised  theory  of  acid-base  catalysis.  The 
postulate  of  a  cyclic  ion  does  not  impair  the  applicability  of  the 
latter.  Inhibition  of  the  reaction  by  (I),  AIC13,  HQ,  CuCl2,  and  HF 
is  ascribed  to  a  reduction  in  the  acid  strength  of  the  oleum, 

W.  R.  A. 

Promoting  effect  of  some  metal  oxides  on  iron-copper  contacts  used 
in  synthesis  of  gasoline  from  water-gas.— See  R.,  1944, 1,  258. 

Sodium  peroxide  bleaching  of  mechanical  pulps.  Control  of  metal 
catalysts  in  the  bleaching  operation.— See  B.p  1944,  II,  228. 

Mechanism  ol  electrolysis.  R.  Audubert  (/.  Phys.  Radium,  1942, 
[viii],  3,  81— 89).— By  taking  into  account  the  activation  energy  of 
the  ions  and  the  ionisation  of  the  discharge  products,  a  relation  is 
obtained  representing  the  intensity  variation  as  a  function  of 
potential.  Results  are  verified  by  tabulated  and  graphical  experi¬ 
mental  data.  From  the  theory  developed,  activation  energies  of 
different  processes  and  the  mechanism  of  discharge  are  deduced. 

N.  M.  B. 

Plating  magnesium  [with  nickel  and  silver].— See  B.,  1944,  I,  281. 

Recent  developments  in  zinc  plating. — See  B.,  1944,  I,  281. 

Cadmium  plating.— See  B.,  1944,  I,  281. 

Impurities  in  cobalt  eleetrowmning, — See  B.,  1944,  I,  281. 

Electrochemical  mechanism  ol  corrosion.  G.  Biasing  (Z.  anorg. 
Chem.,  1943,  252,  164 — 169). — Contrary  to  the  observations  of  Todt 
(A.,  1929,  145,  270)  the  corrosion  of  both  Cd  and  Fe  when  in  contact 
with  Cu  or  Pt  in  an  AcOH  buffer  with  the  H20-line  covered  oc  the 
sum  of  the  surfaces  of  the  two  metals.  F.  J.  G. 

Electrolytic  reduction  of  acetophenone  in  alkaline  solution.— See 
A.,  1944,  II,  218. 

Photo-reduction  of  ferric  chloride  in  presence  of  aqueous  acetone 
and  anhydrous  ether.  M.  Prasad  and  P.  R.  Bavdekar  { Proc .  Indian 
Acad.  Sci.,  1943,  18,  A,  373 — 382).— The  photo-reduction  of  FeCl3, 
by  radiation  of  mean  XX  4725,  5975,  and  6625  a,  in  aq.  COMes  and 
anhyd.  EtaO  has  been  investigated.  The  reductions  are  uni  mol., 
with  velocity  coeffs.  markedly  affected  by  changes  of  temp,  and  X, 
and  rates  cc  incident  intensity.  Quantum  yields  increase  with 
decreasing  [FeClJ,  and  with  increasing  temp,  and  v  of  the  exciting 
radiation,  and  are  ^0*5  for  aq.  COMe„  and  ^T0  for  anhyd.  Et/X 

W.  R.  A. 

Reactions  shown  by  spectra  of  electron  affinity  of  chromous  and 
ferrous  ions.  B.  j.  Dain,  B.  F.  Kutzaja,  and  E.  A.  Liberzon  (J.  Phys. 
Chem.  Russ.,  1943,  17,  226— 235).— The  absorption  in  ultra-violet 
of  CrS04  solutions  was  determined  between  0*02  and  0*55m.  ;  the 
Lambert™Beer  law  was  valid  at  <0-09  mol.  per  L  The  long- wave 
frontier  was  at  ~3500  a.,  i.e.t  at  3*5  e.v.,  in  agreement  with  the 
work  of  removing  an  electron  from  aq.  Cr*\  Solutions  of  FeS04  and 
CrS04  evolve  H2  when  illuminated  with  A  <3000  a.;  the  rate  (tq  for 
Fe**  and  v2  for  Cr**}  of  evolution  is  independent  of  temp.  (17—50°). 
H2SO,  accelerates  the  rate  :  vx  is  raised  4*4  times  when  [H2SOJ 
increases  120  times,  and  vt  rises  T8  times  when  [H2SQ4]  increases 
40  times;  this  acceleration  is  so  small  that  OH"  cannot  be  formed  in 
the_  primary  reaction,  which  is  more  likely*  to  result  in  formation  of 
an  intermediate  compound  of  Fe*’*  (or  Cr'”)  with  negatively  charged 
H20.  vt  is  lowered  by  Fe**"'  and  becomes  immeasurably  small  when 
[Fe”]  :  [Fe"“]  =  20  :  1.  v2  is  not  affected  by  Cr"\  which  obviously 
is  not  reduced  by  at.  H.  The  quantum  yield  for  Fe”  is  0*1 — 0-2 
and  that  for  Cr”  is  —0*4,  of  that  for  CHaCK02H.  J.  j.  Ba 

Photochemical  after-effect  :  decomposition  ol  hydrogen  peroxide 
by  potassium  ferricyanide.  B.  B.  Lai  and  C.  P.  Singhal  (Current 
Sci.s  1944, 13,  78— 79).— A  large  after-effect  was  observed  in  decomp, 
by  pre-insolated  K3Fe(CN)  8,  especially  when  some  unilluminated 
K4Fe(CN)e  is  also  present  in  the  reaction  mixtures.  The  irradiated 
salt  solution  shows  a  much  enhanced  reactivity  towards  H202  in  the 
dark,  and  this  enhanced  effect  which  shows  itself  as  a  photochemical 
after-effect  is  retained  for  a  long  time,  but  diminishes  gradually  on 
keeping  in  the  dark.  Tabulated  data  are  reported,  the  mechanism. 


of  reaction  is  discussed,  and  evidence  of  the  formation  of 
K2Fe(CN)6,H20  by  irradiation  of  K3Fe(CN)8  is  given.  N.  M.  B. 

Reactions  of  hydrocarbons  with  sulphuryl  chloride  and  with 
sulphur  dioxide-chlorine  mixtures.  H.  J.  Schumacher  and  J.  Stauff 
(Chemie,  1942,  55,  341— 345),— Chlorination  of  hydrocarbons  by 
SG2CI2  (I)  in  light  or  in  presence  of  Bz202  (II)  always  gives  some 
R8SG2C1,  the  yield  falling  as  the  temp,  rises  owing  to  decomp,  of 
R*S02C1  and  increase  in  the  rate  of  chlorination  [cyclohexane  in 
light  at  30°  gives  70%  of  C,Hll-SO,Cl  (III)  at  70a  2Q%],  but 
R*S02CI  must  be  determined  by  hydrolysis  of  the  reaction  product 
and  not  by  distillation,  when  decomp,  occurs,  catalysed  by  (II) 
[the  rate  of  decomp,  of  (III)  at  100°  is  increased  10-fold  by  2%  of 

(II) ] ;  hence  Kharasch's  failure  to  detect  R*SOgCl  (A.,  1939,  II, 

497 ;  1940,  II,  3,  72,  172,  202,  363).  Chlorination  by  (I)  in  presence 
of  (II)  occurs,  as  in  light,  via  Cl2,  the  dissociation  of  (I)  being  amply 
fast,  and  the  mechanism  put  forward  by  Kharasch  (loc.  cit.)  is 
unnecessary.  The  photochemical  chlorination  is  catalysed  by 
active  C  owing  to  its  catalysis  of  the  dissociation  of  (I),  but 
the  reaction  in  presence  of  (II)  is  inhibited,  as  it  also  catalyses 
the  decomp,  of  (II).  The  slow  chlorination  of,  e.g.,  CHC1S  or 
(CHCl2)o  in  presence  of  (II)  is  due  to  their  reaction  with  (II) , 
causing  chain-breaking.  CSHSN  has  no  catalytic  effect  on  the 
production  of  R*SOXl  from  RH  and  SQ2C12,  acting  only  by  removing 
S02  stoicheio metrically  and  thus  causing  a  high  initial  [Cl2]  which 
shortens  any  induction  period  due  to  the  presence  of  chain -breakers 
(usually  dissolved  02) ;  with  pure  reagents  there  is  no  induction 
period  and  C6H5N  has  no  effect.  Illumination  is  preferred  to 
the  presence  of  (II),  as  the  decomp,  of  (II)  is  very  slow  at  the 
temp.  (30 — 50°)  necessary  to  minimise  decomp,  of  R*SOaCl,  but 
replacement  of  (II)  by  a  less  stable  peroxide  gives  satisfactorily 
rapid  reaction.  In  the  photochemical  reaction  :  SO*  +  Cl2  ->• 
(I),  k  cc  I  x  [SOj]0'5^1'0,  and  is  independent  of  [C1J,  [02],  and  p ; 
the  quantum  yield  is  <1.  There  is  no  evidence  of  *S02CI  formation. 
The  homogeneous  thermal  dccomp.  of  (I)  is  immeasurably  slow  at 
100s,  but  moderately  rapid  when  sensitised  by  illuminated  Cl,.  The 
kinetics  of  the  photochemical  reaction  :  n~ C?Hi5  (IV)  +  Cl2  +  SOa 
->  w -  C 7H j ,*SO,Cl  (V)  +  HC1,  have  been  studied  at  25°  in  CCl,, 
using  light  of  A  «  436  rn.fi,,  by  photoelectric  determination  of  [Cl  J  - 
— d[Cl8]/d/  =  4*9  X  10-2  X  [(IV)]  X  i0*®,  and  is  independent  of  [SOJ 
above  a  min.  concn. ;  the  apparent  activation  energy  is  ^6  kg. -cal., 
and  the  quantum  yield  —3*5  X  i04„  The  following  mechanism  is 
proposed  :  Clj  +  2C1;  (IV)  +  Cl  ->C?HU  +  HC1;  CfHls*  + 

S03->C7H15*SCto;  C7H1b-S<V  +  Cl2~>  (V)  +  CL  The  chain  is 
broken  by  :  2CI->CI,.  The  reaction  is  inhibited  by  02(  the  chain 
being  broken  by  its  reaction  with  C7HIG*;  this  reaction  is  <  10 4 
times  as  fast  as  the  reaction  of  C7HJ5*  with  SOa,  which  again  is  much 
faster  than  :  C7Hl4*  -f  Cl2  ->C7HlsCl  +  CL  M.  H.  M,  A. 

IX. — PREPARATION  OF  INORGANIC  SUBSTANCES. 

Double  compounds  of  sodium  oxide  and  the  bivalent  oxides  ol  the 
manganide  elements.  G.  Woltersdorf  (Z.  anorg.  Chem.,  1943,  252, 
126 — 135). — ZnO,  CuO,  NiO,  and  CoO  react  with  Na,0  at  ^450° 
affording  the  compounds  Na6Zn04  ;  Na2Zn02;  Na4Cu03;  Na3CuOz; 
Na*Ni02;  Na4Co03.  F.  J.  G. 

Production  of  sodium  silicofluoride. — See  B.,  1944,  I,  263. 

Growth  of  crystals  of  potassium  sodium  tartrate.  E.  C.  Baker 
(New  Zealand  J.  Sci .  Tech.,  1943,  25*  B,  62— 64).— Details  of  a 
method  for  growing  crystals  weighing  150 — 200  g.  by  seeding  solu¬ 
tions  saturated  between  30°  and  40°  and  cooling  the  solutions  by 
lowering  the  temp,  of  a  small  insulated  room  are  given.  The  cooling 
of  solutions  saturated  at  temp.  >40°  yields  a  mixture  of  Na  K 
tartrate  and  Na  tartrate.  Crystals  were  also  grown  between  glass 
plates  to  restrict  growth  to  the  Y  and  Z  axes.  L.  S.  X. 

Identification  of  the  products  of  corrosion  of  lead  by  water  in  the 
presence  of  air*  by  means  of  their  Y-ray  spectra,  M.  F.  Tabotiry  and 
E.  Gray  ( Compi .  rend.,  1943,  217,  21 1—213).—* Two  phases  are 
present  in  the  deposit  formed  on  Pb  when  exposed  to  the  action  of 
HaO  in  presence  of  air.  One  is  cerussite,  PbCO?  (I),  the  other  is 
hydr  ocer  ussite,  2PbC03fPb0,H20,  identical  with  the  product 
obtained  by  boiling  a  suspension  of  (I) .  The  red  powder  occasionally 
formed  on  Pb  near  the  surface  of  the  FLO  has  the  spectrum  of 
minium.  A.  j.  M. 

Chromammines*  IIL  Preparation  of  diaeidodiethylenediamino- 
salts  by  thermal  decomposition  of  triethylenediamine  luteo-salts* 

C.  L.  Rollinson  and  J.  C.  Bailar,  jun.  (J.  Amer .  Chem .  Soc.,  1944,  88, 
64 1—644) . — The  thermal  decomp,  of  [Cr  en3]Cl3,3*5H,0  (I)  at  100s 
and  of  [Cr  en3](CNS)3,H20  (II)  at  130°  has  been  investigated. 
NH4C1  and  NH4CNS  catalyse  conversion  of  (I)  into  ciT-[Cr  en2Cl2]Cl 

(III)  and  of  (II)  into  trans-[C r  ena(CNS)  JCNS  (IV).  The  prep,  of  the 

monohydrates  of  (III)  and  (IV)  by  this  method,  giving  50  and  60% 
yields,  are  described.  W.  R.  A. 

X-Ray  examination  of  patches  of  oxide  formed  on  iron  at  high 
temperatures.  J.  Bdnard  (Compt.  rend.,  1943,  217,  77 — -78).— If  Fe 
is-  heated  in  air  to  900°  it  becomes  covered  with  a  layer  of  oxide, 
chief!}'  FeO.  If  this  patch  is  removed,  and  again  heated  to  900% 
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it  rapidly  becomes  Fe203.  It  is  supposed  that  there  is  a  diffusion  of 
Fc  towards  the  oxide  during  the  process  of  oxidation.  This  has  been 
verified  by  A' -ray  determinations,  the  parameters  of  FeO  being 
found  at  various  temp.  Fe  can  dissolve  in  FeO,  causing  an  increase 
in  a  from  4*282  a.  to  4-300  a.  at  900”.  FeO  nearer  the  Fe  surface 
has  a  larger  a,  indicating  that  FeO  in  the  neighbourhood  of  the 
metal  surface  is  saturated  with  Fe.  Similar  results  are  obtained  at 
lower  temp.,  a  being  always  ^4*300  a.,  but  at  the  surface  exposed 
to  the  atm.  a  is  not  as  low  as  4-282  a.  A.  j .  M. 

Redueibility  of  oxides  and  sulphides  in  metallurgical  processes,— 

See  B.,  1944,  I,  272. 

X. — LECTURE  EXPERIMENTS  AND  HISTORICAL 

Experiment  in  colorimetry  and  reaction  kinetics  for  physical 
chemistry,  R.  Wist  at  and  L.  Nelson  (J.  Chem,  Edm 1944,  21. 
94 — 95). — The  coupling  of  diazotised  sulphanilic  acid  with  1  ;  4- 
NH2*C10H6”SOaH  acid  to  form  an  ambcr-coiourcd  solution  is  followed 
colorimetrically  to  77%  completion  in  —20  min.  at  20°,  Procedure 
is  detailed.  L.  S.  T. 

[Laboratory]  preparation  of  magnesium  nitride,  F.  Fromm  and 
P.  J.  Rivera  (J,  Chem .  Educ.,  1944,  21,  190). — Well-dried  N2  from 
NH4N02  is  passed  for  several  hr.  over  Mg  powder  contained  in  a 
porcelain  boat  and  heated  between  300°  and  700°  in  a  hard -glass 
tube.  Traces  of  H20  produce  MgO.  L.  S.  T. 

Removal  of  electrolytes  from  solutions  by  ion  exchange.  Lecture 
demonstration  experiment,  F.  C.  Nachod  and  S.  Sussman  (J.  Chem. 
Educ,,  1944,  21,  50 — 58). — Removal  of  salts  from  tap-I-l20,  of 
sucrose  from  HaO,  and  of  Cu"  from  H20  by  means  of  the  cation 
exchanger,  Zco-Karb,  and  the  anion  exchanger,  De-Acidite,  is 
described.  L.  S.  T. 

Friedrich  Wohler  and  his  American  pupils,  H.  S.  van  Klooster 
(J.  Chem.  Educ,,  1944,  21,  158 — 170}.  L.  S.  T. 

Erast  von  Meyer,  1847—1910,  R.  E.  Oesper  {/.  Chem.  Educ., 
1944,  21,  107 — 108).  '  ’  L.  S.  T. 

Don  Jos6  Celestino  Metis,  1732—1808.  M.  E.  Weeks  (J.  Chem, 
Educ.,  1944,  21,  55).  L.  S.  T. 

XL— GEOCHEMISTRY. 

Waters  from  the  Frio  formation,  Texas  Gulf  Coast,  F,  W.  Jessen 
and  E.  W.  Rolshausen  (. Amer .  hist.  Min.  Met.  Eng.,  1944,  Tech. 
Pttbl .  1729,  16  pp.  ;  Petroleum  Tech.,  1044,  7,  No.  3). — Analyses  of 
116  brines  from  various  depths  in  a  no,  of  oilfields  in  the  area  sur¬ 
veyed  indicate  variation  in  salinity  with  depth,  with  a  possible  max. 
concn.  in  the  top  300  ft.  of  the  Frio  formation.  D,  D. 

Metals  in  the  stars.  (Sit)  H.  S.  Jones  (J.  hist.  Metals,  1944,  70, 
175 — 196). — A  lecture  discussing  our  present  knowledge  of  the 
composition  of  the  sun,  the  stars,  and  interstellar  space  based  on 
spectroscopic  observations.  A.  R.  P. 

Temperature  of  the  upper  atmosphere.  (Mme.)  A.  Vassy  and  E. 
Massy  (J.  Phys.  Radium ,  1942,  [viii],  8,  8— 16). — ' The  calculation  of 
the  temp,  of  the  upper  atm.  from  observations  of  p  and  composition, 
and  of  the  polar  aurora,  and  from  radioelectrical  measurements, 
and  the  applicability  of  the  formulae  of  Laplace  and  of  Chapman 
(A.,  1931,  1350),  relating  pressure  to  altitude,  are  discussed.  Temp, 
relations  and  the  ionic  composition  of  the  ionised  layers  of  the  atm. 
arc  separately  considered.  Calculation  of  the  temp,  against  altitude 
curves  for  temperate  and  polar  latitudes  indicates  the  importance  of 
the  direct  absorption  of  light  in  the  atm.  thermal  equilibrium. 

W.  R.  A. 

Minerals  new  or  rare  to  Britain.  A.  Russell  (Min.  Mag,,  1944,  27, 

I —  10). — A  gold  nugget  (501*2  grains  with  quartz)  was  found  in  1940 
at  Leadhills,  Lanarkshire.  Specks  of  Au  have  been  found  on 
russellite  (A,,  1938,  I,  376)  from  Castle-an-Dinus  wolfram  mine, 
Cornwall.  Other  minerals  described  are  :  orplment  in  clay  from 
Clcvedon,  Somerset ;  semseyite  from  Carnarvonshire ;  dundasite 
from  Cornwall  and  Carnarvonshire ;  wulfenite  from  Westmorland. 

L.  j.  S. 

Crystal  structure  of  gumbelite,  E.  Aruja  (Min.  Mag.,  1944,  27, 

I I —  15). — Giimbelitc  forms  fine  flexible  fibres  (1  cm.  long)  per¬ 

pendicular  to  the  walls  of  fissures  in  slate  on  the  shore  of  Lake 
Onega,  Karelia.  It  is  monoclinic  with  a  5-21,  b  9-02,  c  20*12  a., 
ft  96°,  p  2-77.  A  similar  A-ray  pattern  is  given  by  the  original 
gumbelite  from  Nordhalben,  Bavaria.  The  mineral  is  compared  with 
muscovite  and  hydromuscovite.  L.  j.  S. 

Mineral  composition  of  the  tin  ores  of  Renison  Bell,  Tasmania. 

F.  L.  Stillwell  and  A.  B.  Edwards  ( Proc .  Austral.  Inst.  Min .  Met., 
1943,  No.  131 — 2,  173 — 186).—-' The  chief  minerals  in  the  ore-bodies 
are  cassiterite,  arsenopyrite,  pyrite,  and  pyrrhotite,  with  quartz  as 
the  chief  gangue  mineral,  accompanied  by  smaller  amounts  of 
tourmaline  and  topaz.  Small  amounts  of  chalcopyrite  and  stannite 
(I)  accompany  or  follow  these  chief  pyritic  sulphides.  Much  of  the 
gangue  mineral  of  the  late  stages  of  crystallisation  is  a  Mn-Fe-Mg 


carbonate  of  varying  composition  (chemical  analyses  given).  Minor 
and  rare  constituents  of  the  lodes  are  wolfram,  marcasite,  magnetite, 
(I),  tetrahedrite,  jamesonite,  canfieldite,  pyrargyrite,  franckelte,  and 
native  Bi  and  Au.  All  these  minerals  and  their  mode  of  occurrence 
are  described.  The  sequence  of  mineralisation,  and  the  manner 
and  rate  of  oxidation  of  the  ores,  which  vary  considerably  with 
locality  and  composition,  are  discussed.  L.  S,  T. 

Petrology  of  two  clastic  dykes  from  the  Placerville  District,  Colo¬ 
rado.  j.  C.  Haff  (Amer.  J .  Sci.,  1944,  242,  204—217).  L.  S.  T. 

Age  of  the  Deccan  traps  of  the  Bombay  and  Salsette  Islands.  A.  S. 

Kalapesi  and  R.  N.  Sukheswala  (J.  Univ.  Bombay,  1944,  12,  A,  Part 
5,  36 — 43). — The  U  and  Pb  contents  of  9  rocks  from  different 
localities  in  these  islands  are  recorded  and  used  to  calculate  the  age 
of  the  rocks  by  the  well-known  Pb,  U,  Th  formula.  The  Th  content 
is  nil.  The  Deccan  Traps  belong  to  the  Tertiary  era.  L.  S.  T. 

Decomposed  granite*  Baton,  Nelson.  B.  L.  Taylor  (New  Zealand 
J .  Sci.  Tech.,  1943,  25,  B,  78— SO). — The  geology  of  the  decomposed 
granites  and  arkositic  grits  of  the  Baton  district  is  outlined,  and  their 
prospecting  and  sampling  described.  Chemical  analyses  of  the  clay 
fractions  and  their  behaviour  on  burning  are  recorded.  Chemical 
analyses  of  granites  and  felspars  are  also  given.  L.  S.  T. 

Zircon  in  sedimentary  rocks  ol  Otago,  F.  J.  Turner  (New  Zealand 
J.  Sci.  Tech.,  1943,  25,  B,  89 — 90). — The  distribution  of  zircon  in 
the  rocks  of  the  Maniototo  basin  is  discussed.  The  amount  in  Au- 
bearing  deposits  and  the  amount  probably  available  from  Au- 
mining  operations  are  estimated,  L.  S.  T. 

Felspathie  clay,  Wyndham*  Southland.  R.  W.  Willett  (New 
Zealand  J.  Sci.  Tech.,  1943,  25,  B,  87— 88). — A  bed  of  indurated 
clay  interstratified  in  the  basement  rocks  of  the  Wyndham  district 
has  the  composition  and  physical  properties  of  a  stoneware  clay. 

L.  5,  T. 

Formation  of  colloid  from  halloysite  in  dilute  acid  solutions.  P,  G. 

Nutting  (J.  Washington  Acad .  Sci.,  1944,  34,  110 — 112). — Treatment 
of  halloysite  with  dil.  HC1  at  96°  forms  a  sol  having  the  composition 
pf  allophane,  2Al203,Si0z,7H20,  after  drying  at  160°.  A  quant, 
relationship  between  sol  formed  and  the  HC1,  clay,  and  HaO  used 
is  given  for  certain  ranges  of  [HClj.  L.  S.  T. 

Some  properties  of  brookite  in  the  detritic  formations  of  the  Parisian 
Basin.  (Mile.)  S.  Duplaix  ( Compt .  rend. ,  1943,  217,  81 — S2). — The 
crystal  form  and  optical  properties  of  brookite  found  in  the  above 
formation  are  described.  It  is  found  only  in  small  quantity,  but  is 
more  stable  than  is  usually  supposed.  A.  J.  M. 

Regular  inclusions  of  plagioelase  in  orthoclase  (sanidine),  A. 

Maueher  (Z.  Krist 1943,  105,  82— 90) —Orthoclase  (I)  from  Keban 
(Turkey)  contains  numerous  inclusions  of  plagioelase  (II).  One 
surface  of  (II)  always  lies  parallel  to  a  surface  of  (I),  and  one  or  more 
edges  of  (II)  are  parallel  to  an  edge  of  (I),  This  is  difficult  to  explain 
since  (II)  is  older  than  (I).  A.  J.  M. 

Etch  figures  of  basal  sections  of  quartz  :  their  use  in  the  orientation 
of  water-worn  crystals*  F.  N.  Hanlon  (J.  Proc .  Roy.  Soc .  New  South 
Wales ,  1944,  77,  40 — 51). — Results  obtained  by  etching  with  HF 
sections  of  quartz  cut  perpendicular  to  the  optic  axis  are  recorded. 

Measurement  of  densities  [of  minerals]  by  comparison  with  sand. 

A.  Cailleux  (Compt.  rend.,  1943,  217,  30—31). — A  method  of  estim¬ 
ating  the  d  of  minerals,  by  finding  whether  they  sink  or  float  in 
sand,  is  outlined.  A  vessel  is  partly  filled  with  sand  (grain  size 
—0-3  mm.),  a  fragment  (3—7  mm.  long)  of  the  mineral  is  placed  on 
the  surface,  and  the  vessel  is  gently  shaken  horizontally.  After  a 
few  sec.  minerals  with  d  >  that  of  quartz  remain  on  the  surface; 
those  with  d  >  that  of  quartz  are  submerged.  The  error  is  1—2%. 
For  success  the  sand  must  be  neither  too  damp  nor  too  dry,  the 
fragments  of  mineral  must  be  <  5  times  as  long  as  they  are  thick, 
and  there  is  an  optimum  grain  size  for  the  sand.  A,  J.  M. 

Hmenoratile  from  Sierra  Leone.  [L.  C.  Chadwick  and  T.^ Deans] 
(Bull.  Imp .  Inst.,  52,  45 — 47), — 11  men  oru  tile  (I)  is  the  chief  con¬ 
stituent  of  an  alluvial  concentrate  obtained  from  a  locality  near 
Sakasakala  on  the  Tonkolili  river.  (I)  crystallised  apparently  in 
intimate  association  with  quartz.  (I),  p  4*74,  has  approx.  TI02 
55*7,  Nb*05  22-6,  Ta.Os  9*4,  FeO  11-0,  total  98*7%,  L.  S.  T, 

Crystal  structure  of  daubreelite.  D.  Lundqvist  (Arkiv  Kemi. 
Min.,  Goal.,  1943,  17,  B,  No.  12,  4  pp.).— A'-Ray  powder  photographs 
show  that  daubreelite  (FeCr£S4)  has  a  spinel  and  not  a  pentlandite 
structure.  C.  R.  H. 

Discovery  of  nickel  minerals  in  the  argentiferous  lead  vein  at 
Pontpean  (Hie  et  Vilaine).  H.  Vincienne  (Compt.  rend.  1943,  210, 
899 — 900). — Ni  minerals  are  to  be  found  in  very  fine  fissures  in  the 
calcite  of  this  vein.  They  consist  of  breithauptite  (Ni  antimonate) 
and  rammelsbergite  (Ni  arsenate).  A.  J.  M. 

Radioactive  substances.  HI.  Analysis  and  age  of  a  North  Caro¬ 
lina  monazite.  A.  D.  Bliss  (Amer.  J.  Sci,,  1944,  242,  327 — 330). — 
A  monazite,  p  5-18,  from  Spruce  Pine,  North  Carolina,  has  Th  4-83, 
U  0-02,  and  Pb  0*13%.  The  age,  calc,  by  the  usual  formula,  is 
x  108  years.  R*  S.  T. 
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I. — SUB-ATOMICS. 

Ground  triplet  in  bromine  XI.  K.  K.  Rao  {Current  Sci.,  1 944,  13, 
42).— The  fundamental  inverted  triplet  term  4 p®P  of  Br  n,  involving 
—30  lines  in  the  vac.  grating  region,  has  been  established.  The 
intervals  are  4pzPZ‘—4p®P1  ™  3147,  and  4 pzPx — -4 p3P0  =  695cm,"1 
The  identification  of  5s  1£)«  is  corr.  from  65657*1  to  61179*5  cm.-1 

N.  Ml  B. 

Absorption  ol  the  yellow  line  o!  the  night  sky  by  sodium  vapour. 

J,  Bricard  and  A.  Kastler  (Compt.  rend.,  1943,  218,  878— 880). —Na 
vapour  absorbs  the  yellow  line  of  the  night  sky  completely  if  the 
temp,  is  sufficiently  high.  There  is  partial  absorption  when  the 
v.p,  corresponds  to  a  temp,  of  149°,  and  complete  absorption  at  209°. 

A.  J.  M. 

Experimental  determination  of  the  energies  ol  atoms  multiply 
ionised  in  deep  levels*  by  crystal  spectrography*  (Mile.)  Y.  Cauchois 
(' Compt .  rend.,  1943,  216,  801 — 804).— A  spectra  of  heavy  elements 
comprise  frequencies  which  cannot  be  reconciled  with  the  energy 
schemes  of  a  singly  ionised  atom.  These  are  satellites  of  more 
intense  radiations,  and  five  groups  are  recognised.  The  L  satellites 
of  heavy  elements  are,  with  few  exceptions,  of  greater  v  than  the 
principal  radiation.  The  three  groups  Lav  L$g,  and  L@&1  which 
have  their  origin  in  the  transitions  2 p  3d — 3d  3d,  2 p  3 d — 3d  id, 
and  2 p  3d— 3d  5d,  are  examined,  and  by  consideration  of  the 
structure  of  the  doublets  it  is  possible  to  arrive  at  the  multiple- 
ionisation  levels  which  give  rise  to  them.  Thus,  if  8  is  the  difference 
of  v  of  a  satellite  and  the  parent  radiation,  S a±  =  (2p3d — 3d3d)  — 
(2$ — 3d) ,  3pt  =  {2p  3d— 3d  U)  -  (ip-id),  S£5  =  {2p  3d— 3d  od) 
—  (2p — 5d).  If  ALju,  AMy,  A  Ay,  and  AOv  represent  the  energy 
differences  of  a  state  of  the  multiply  ionised  atom  and  that  of  the 
singly  ionised  atom,  AMy  —  ALnx  —  Sa2,  AATy  =  A  Lm  *—  8/h, 
AOy  =  ALui  —  8  py  To  determine  ALju  the  curve  showing 
variation  of  8  as  a  function  of  E  for  the  different  levels  My,  Ny,  and 
Oy  is  drawn  and  extrapolated  to  E  —  0.  Yals.  are  given  for  Th, 
Ra,  Bi,  Pb,  Tl,  Au,  and  Pt.  A.  J,  M. 

New  data  relative  to  atoms  ol  atomic  number  82  (Pb),  81  (Tl),  and 
79  (Au).  Weak  X-emission  and  outer  levels.  (Mile.)  Y.  Cauchois 
{Compt.  rend.,  1043,  216,  762—765;  cf.,  A.,  1942,  I,  222,  349; 
1944,  I,  93).“ The  weak  L  emissions  of  Pb,  Tl,  and  Au  arc  investig¬ 
ated,  and  new  data  tabulated.  The  p7,  y8,  and  y\  (LuNyi) 

doublets  are  resolved,  and  the  vals.  of  Oi  and  Nyu  vn  arc  deduced. 

A.  J.  M. 

New  light  effect ;  intensity  variation  by  direct  photo-electric 
measurements.  P.  G.  Deo  {Current  Sci.,  1944,  13,  44). — The 
instantaneous  diminution  At,  by  irradiation,  of  the  conductivity 
of  Cl2  and  other  gases  under  electrical  discharge  is  not  a  linear 
function  of  the  corresponding  light  intensity  J.  I-Ai  curves 
obtained  by  varying  the  distance  of  the  light  source  depend  on  the 
nature  of  the  irradiation ;  the  curve  for  violet  may  lie  above  or 
below  the  curve  for  white  light,  according  to  initial  intensity. 

N.  M.  B. 

Physical  principles  of  betatron,  D.  W.  Kerst  (Radiology,  1943,  40, 
116 — 119).— Electrons  with  velocity  which  may  be  close  to  that  of 
light  arc  shot  from  an  electron  gun  or  injector  into  a  circular  path 
within  a  dough  nub  shaped  vac.  tube  and  accelerated  by  increasing 
the  intensity  of  the  magnetic  fields  between  the  poles  of  the  electro¬ 
magnet  enclosing  the  vac.  tube.  Orbit-expanding  coils  are  not 
energised  until  after  the  electrons  have  been  accelerated.  The 
electrons  travel  through  distances  of  up  to  200  miles  before  striking 
the  target  and  producing  X-rays  of  energies  2*3  and  20  x  10®  v. 
At  the  lower  energy  the  X-rays  tend  to  go  forward  in  the  direction 
which  the  electrons  had  when  striking  the  target;  at  the  higher 
energy  an  output  of  50  r.  per  min.  has  been  produced  at  70  cm. 
A.c.  is  used.  E.  M.  j. 

Electric  breakdown  and  cumulative  ionisation,  B.  David ov  {/. 
Physics  U.R.S.S.,  1943,  7,  196). — Mathematical.  W.  R.  A. 

New  spiral  form  of  the  periodic  table,  E.  I.  Emerson  (/.  Ghent. 
Pduc .,  1944,  21,  111 — 115). — The  elements  are  arranged  in  the 
natural  sequence  of  at.  nos.  on  a  plane  spiral.  The  arrangement 
.reflects  the  periodic  occurrence  of  similar  outer  orbital  configurations 
and  the  periodic  occurrence  of  properties.  L.  S.  T. 

Energies  and  periods  ol  a-disiutegrations*  I.  Energies,  H. 
Periods.  A.  Berthelot  {J:  Phys,  Radium ,  1942,  [viii],  3,  17—28, 
209  m  (a.  tT 


52— 56).— I.  The  energy  of  a-disinteg ration  of  the  natural  radio¬ 
active  elements  is  considered  as  a  function  of  the  no.  of  nuclear 
constituents.  Using  energy  vals.  for  the  ^-disintegrations,  the 
energy  of  binding  of  the  last  neutron  to  enter  the  nucleus  is  calc, 
for  all  isotopes  having  at.  nos.  82—84.  For  at.  nos.  82  and  86, 
discontinuities  in  the  binding  energy  of  neutrons  occur  when  the 
no.  of  neutrons  in  the  nucleus  exceeds  126  and  134;  for  at.  no,  82 
the  discontinuity  is  ^2*4  Me.v.  The  emission  of  energetic  photons 
by  Ra-C"  and  Th-C"  depends  on  this  discontinuity. 

II.  The  frequency  of  a-disintegration  of  the  natural  radioactive 
elements  is  considered  as  a  function  of  the  energy  change  involved, 
the  elements  being  grouped  into  families  of  isotopes.  Evaluation 
of  nuclear  radii  from  these  data  leads  to  vals.  intermediate  between 
those  of  Gamow  and  those  of  Bethe.  The  significance  of  the  energy- 
period  relationship  is  discussed  with  reference  to  the  fine  structure 
of  nuclei.  W,  R.  A. 

Complexity  of  y-radlation  from  Ra-D.  S.  T.  Tsien  (Compt.  rend., 
1943,  218,  765 — 767)- — To  verify  the  results  of  Amaldi  et  at.  (Ric. 
Sci.,  1939,  10,  111)  who  showed  that,  contrary  to  former  work,  the 
y-radiation  from  Ra-D  is  complex,  the  radiation  is  examined  by 
means  of  an  ionisation  chamber  filled  with  Ne  at  atm.  pressure. 
This  favours  weak  y-rays  because  of  its  high  cocfl.  of  absorption. 
Secondary  /Frays  produced  in  the  gas  are  completely  absorbed. 
To  distinguish  rays  of  approx,  the  same  energy,  absorbents  of  rare- 
earth  oxalates  are  used.  The  y-radiation  from  Ra-D  contains  a 
ray  (ray  B)  of  energy  42*00—43-54  ke.v.  The  principal  y-ray  of 
Ra-D  (ray  A)  has  energy  43-54 — 46-86  ke.v.  The  intensity  ratio 
Iji  j  I  s  —  12  4-7.  I  j  —  3-84~0-Sy,  Ijj  =»  0-3  -4-0*2y  per  100  dis¬ 
integrations.  A.  J.  M. 

Determination  ol  radioactive  period  ol  vanadium  of  mass  52,  J. 

Martel  I  y  (Compt.  rend.,  1943,  216,  767 — 769;  cf.  Amaldi  et  al.t  A., 
1935,  910;  Walke,  A.,  1938,  I,  8). — The  period  of  52V  obtained  by 
the  reaction  61V  (n,  y)  52V,  by  irradiating  V2Os  with  slow  neutrons, 
is  3-74±0*Ql  min.  ‘  A.  J.  M. 

Determination  of  energy  of  y-rays  Irom  the  radioactive  isotope  of 
vanadium  52Y.  J.  Martel  I  y  {Compt.  rend.,  1943,  216,  838 — 840). — 
The  energy  of  y-rays  emitted  from  62V,  determined  by  measuring 
the  coefT.  of  absorption  in-  Pb,  Fe,  and  Cu,  is  1-45  ±0-05  Me.v.  (cf. 
Yuasa,  A.,  1944,  I,  94).  A.  j.  M. 

Apparatus  lor  counting  electrons  of  small  energy.  Application  to 
80Br  (18  min.).  A.  Berthelot  {CompL  rend.,  1943,  218,  808—808). — 
Absorption  of  electrons  from  80Br  is  very  weak  and  shows  no  dis¬ 
continuities,  indicating  the  absence  of  conversion  electrons  of  low 
energy.  (Cf.  C.,  1944,  Part  4.)  A.  J.  M. 

Investigation*  by  the  absorption  method?  of  radiation  due  to 
internal  conversion?  emitted  by  8£JBr  (84  hr.)  and  80Br*  (4*5  hr.),  A. 

Berthelot  (Compt.  rend.,  1943,  216,  884— 886).— Apparatus  previously 
described  (cf.  preceding  abstract  and  C.,  1944,  Part  4)  has  been 
used  to  investigate  conversion  radiation  associated  with  the  transition 
80 Br*  -A-  S0Br  (18  min,).  The  thicknesses  of  AI  absorbents  required 
are  0-38,  0s95,  2-05,  and  3-75  mg.  per  sq.  cm.,  corresponding  to 
energies  determined  by  Valley  et  al.  (A.,  1939,  I,  294)  and  to  the 
Auger  electrons.  Using  these  energies  the  internal  conversion 
energies  of  82Br  (34  hr.)  are  34  and  53  ke.v.  A.  j.  M. 

Cosmic  rays,  (Mile.)  T.  Grivct  (Ann.  Physique ,  1943,  [xi],  18, 
73—1 34). — A  detailed  experimental  analysis  is  reported.  Measure¬ 
ments  are  made  at  and  below  sea-level  of  the  proportion  of  hard 
and  soft  rays,  Rossi  curves  are  traced,  and  the  angle  between  rays 
in  clusters  is  determined.  Radiation  which  penetrates  large  thick¬ 
nesses  of  earth  consists  of  heavy  electrons  or  mesons.;  the  electrons 
are  produced  by  dccomp.  of  mesons  in  their  passage  through  air 
or  earth  and  by  collisions  of  mesons  with  the  atoms  of  dense  screens. 

N.  M.  B. 

Separation  of  electronic  and  Eton-electronic  components  ol  cosmic 
radiation  by  Bhabha’s  method,  S.  V.  C.  Aiya  (Proe,  Indian  Acad. 
Sci.,  1944,  19,  A,  177 — 181). — The  theoretical  prediction  of  Bhabha 
(A.,  1944,  I,  163)  that  Pb  is  more  effective  in  cutting  out  electrons 
if  split  in  the  ratio  ^1  :  4  (the  thinner  piece  being  used  for  shower 
production  from  high-energy  electrons  and  the  thicker  piece  absorb¬ 
ing  the  low-energy  electrons)  has  been  confirmed  experimentally  by 
observations  at  Ootacamund  (geomagnetic  latitude  1*7°  N.,  7200  ft. 
above  mean  sea  level).  Two  Pb  filters  of  total  thickness  5*25  cm. 
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and  five  counters,  three  connected  in  coincidence  and  the  other  two 
in  parallel  and  in  anti-coincidence,  were  used ;  the  total  wt.  of 
the  apparatus  was  4  oz.  The  hard  component  constitutes  06-3% 
of  the  total  intensity.  W.  R.  A. 

Scattering  of  charged  mesons  under  the  influence  of  radiation 
damping.  S.  T.  Ma  and  C.  F.  Hsttch  (Proc.  Camb.  Phil,  Soc.,  1944, 
40,  167 — 172). — An  alternative  derivation  of  Waller’s  integral 
equation  is  given.  The  theoretical  treatment  of  the  scattering 
of  charged  vector  mesons  (A.,  1944,  T,  27)  is  extended  to  pseudoscalar 
mesons.  H.  j.  W, 

Representation  ol  corpuscular  interactions  by  means  of  a  particle 
of  spin  1.  G.  Petiau  (Compt.  rend.,  1943,  216,  832 — 834) — Mathe¬ 
matical.  A.  j.  M. 

II.— MOLECULAR  STRUCTURE. 

Vibration  frequencies  of  certain  molecular  groups  (near  infra-red). 
P.  Barchewitz  (Ann.  Physique,  1943,  [xi],  18,  107 — 1 89).- — Certain 
bands  in  the  near  infra-red  can  be  attributed,  as  a  first  approxim¬ 
ation,  to  the  presence  of  mol.  groups  (OH,  NH2,  NH,  CH3j  CH«, 
etc,).  Conditions  exist  under  which  the  bands  characteristic  of 
these  groups  are  not  revealed,  and  by  modifying  the  experimental 
conditions  (variation  of  temp.,  dilution,  etc,)  the  max.  reappear 
only  in  certain  cases.  From  the  data,  considerations  on  mol. 
structure  are  deduced  and  discussed.  N.  M.  B. 

Ultra-violet  absorption  spectrum  of  diamond.  (Mrs.)  K.  S.  Bai 
(Proc.  Indian  Acad .  Sci.f  1944,  19»  A,  253—260). — The  ultra-violet 
absorption  spectra  in  the  region  3300 — 2200  a.  have  been  investigated. 
With  non-flu  orescent  and  yellow-green -flu  orescent  diamonds  the 
recorded  spectra  extend  to  2250  a.,  requiring,  however,  long  ex¬ 
posure  with  yellow-green-fluorescent  specimens.  Weakly  blue- 
fluorescent  diamonds  show  a  cut-off  at  3050  a,,  preceded  by  three 
sharp  and  intense  bands  at  3000,  3075,  and  3157  a.  In  strongly 
blue-fluorescent  diamonds  these  bands  disappear,  and  the  region 
of  transmission  extends  to  2450  a.,  with  step-like  falls  in  intensity 
at  2845,  2715,  and  2570  a.  Diamonds  exhibiting  both  types  of 
fluorescence  give  absorption  lines  at  2359  and  2 356 ■  a  a.,  with  five 
bands  at  greater  and  three  at  shorter  AA.  Intensity  of  fluorescence 
varies  with  the  intensity  and  breadth  of  these  absorption  lines  and 
bands,  which  sharpen  and  shift  towards  shorter  A  A  at  liquid-air 
temp.  W.  11.  A. 

Ultra-violet  transparency  patterns  in  diamond.  G.  R,  Rcndall 
(Proc.  Indian  Acad.  Sci,t  1944,  19,  A,  293— 297).— The  ultra-violet 
transparency  of  crystals  and  cleavage  plates  of  diamonds  is  examined 
by  passing  2536  a.  Hg  radiation  through  the  specimen  and  producing 
an  image  in  a  screen  of  U  glass.  A  wide  range  of  behaviour,  from 
complete  opacity  to  complete  transparency,  related  to  the  lumin¬ 
escence  properties  of  the  individual  diamond,  has  been  observed. 
Transparency  patterns  of  cleavage  plates  are  in  some  cases  similar 
to  the  luminescence  patterns,  but  reversed ;  in  other  cases  such  a 
resemblance  is  not  observed.  The  origin  of  these  differences  and 
similarities  is  discussed  with  reference  to  the  intrusion  of  one  diamond 
structure  into  another.  W.  R.  A. 

Relations  between  chemical  activity  and  absorption  in  the  ultra¬ 
violet  of  certain  organic  molecules.  ¥111.  Absorption  spectra  of 
monocMoKHderivatives  of  the  amides  of  acefcoacetic  acid.  IX. 
Absorption  spectra  of  the  tamitro -derivatives  of  the  amides  of  aceto- 
acetic  acid.  K.  G.  Naik,  R.  K.  Trivedi,  and  B,  N.  Mankad  (/. 
Indian  Chem .  Sue.,  1943,  20,  407—408,  414).—' VIII.  Absorption'is 
increased  and  shifted  towards  the  visible  by  introduction  of  Cl  into 
the  CH2  group  of  the  anilide,  ■m-4-xylylamide,  and  a-naphthyl- 
amide  of  CHaAc*C02H. 

IX.  Conversion  of  the CH*  group  into  CIN-OH  in  the  same  amides 
produces  a  marked  shift  of  absorption  towards  the  visible  and  a 
smoothing  out  of  the  absorption  max.  L.  j.  j. 

Absorption  spectra  of  the  simplest  coloured  compounds.  A. 

Schwa rzenbach,  K.  Lutz,  and  E.  Felder  {Helv.  Ckini.  Ada,  1944,  27, 
576 — 584). — The  extinction  coeffs.  of  solutions  of  a  no,  of  simple 
coloured  compounds  are  measured  at  various  AA  and  the  A  of  the 
absorption  max.  is  compared  with  the  vals.  k*p  \/n  +  k"p  and 
h('en  +  k"e  (k*Pf  k" p,  k't,  k/fc  =*  consts.,  n  —  no.  of  double  linkings 
in  the  mol.)  for  polyene  compounds  and  compounds  with  two 
canonical  resonance  forms,  respectively.  J.  W.  S. 

SpectrograpMc  and  kinetic  study  o!  the  alkaline  fading  of  tefcra- 
iodophenolsulphonephthalein.  E.  S.  Amis  and  T.  Overman  (J. 
A  nter „  Chem.  Soc.,  1944,  66,  941— 945).— The  absorption  of  alkaline- 
faded  iodophenol-blue  approximates  to  that  of  alcohol,  acids,  and 
HA  as  would  be  expected  if  the  carbinol  is  formed  during  fading. 
Spectra  of  the  un faded  and  regenerated  acid  solution  are  identical 
and  the  fading  process,  therefore,  appears  to  be  reversed  in  acid 
solution.  The  absorption  band  is  not  shifted  but  only  lowered  in 
intensity  during  fading.  Addition  of  Nal  influences  the  kinetics 
of  fading  by  the  Brflnsted  primary  salt  effect.  Fading  thus  appears 
to  consist  of  transformation  from  the  quinonoid  to  the  carbinol 
structure.  W.  R.  A. 


Ultra-violet  absorption  spectrum  of  ibogaine.  V.  Brustier,  D. 
Vincent,  and  (Mile.)  I.  Sero  (Compt.  rend.,  1943,  216,  909—911). — 
The  ultra-violet  absorption  spectrum  of  ibogaine,  the  active  principle 
of  Taber nanthe  iboga,  shows  marked  similarity  with  that  of  quinoline. 
There  is  also  a  much  weaker  resemblance  to  the  spectrum  of  indole, 
although  chemical  evidence  (Raymond-Hamet,  Bull.  Soc.  chim,, 
1942,  [v],  9,  620)  seems  to  indicate  the  existence  of  an  indole  nucleus 
in  this  alkaloid.  The  mol.  probably  contains  a  quinoline  or  iso- 
quinoline  nucleus  and  may  also  contain  a  subsidiary  indole  nucleus, 
the  effect  of  the  latter  on  the  absorption  spectrum  being  masked. 

A.  j.  M. 

Hertzian  spectra  of  solutions  of  alcohols,  P.  Girard  and  P. 
Abadie  (Compt.  rend.,  1943,  216,  836 — S38). — If  a  long-chain 
alcohol  is  diluted  with  various  non -polar  liquids  (C0H6,  CaHn, 
vaseline),  study  of  the  Hertzian  spectrum  shows  that  the  mol. 
undergoes  a  profound  change  of  geometrical  form,  varying  with  the 
diluent.  The  alcohol  mol.  appears  to  be  very  plastic  and  is  readily 
deformed  by  hydrocarbon  mo  Is,  The  spectrum  of  solutions  of 
^-CaH17‘OH  shows  three  clearly  defined  regions  of  dispersion, 
whereas  that  of  the  pure  alcohol  shows  only  two.  The  geometrical 
model  of  the  mol.  passes  from  an  ellipsoid  of  revolution  in  the  case 
of  the  pure  alcohol,  to  an  ellipsoid  with  three  unequal  axes  in  the 
case  of  solutions.  The  deformation  is  least  marked  in  vaseline, 
probably  because  of  its  large  mol.  vol.  The  ratio  of  relaxation 
times  indicates  that  the  alcohol  mol.  is  probably  more  extended  in 
CflH14  than  in  vaseline.  Dilution  of  the  alcohol  by  CaHu  or  C6Hft 
displaces  the  regions  of  dispersion  towards  short  A.  This  displace¬ 
ment  is  not  be  tj  as  required  by  Debye's  theory.  The  spectrum  of 
the  alcohol  in  vaseline  makes  it  clear  that  the  tj  involved  in  dis¬ 
persion  is  not  that  which  is  ordinarily  measured.  A.  J.  M. 

Fluorescence  and  absorption  spectra  of  diamond  in  the  visible. 

(Miss)  A.  Mani  (Proc.  Indian  Acad .  Sci.,  1944,  19,  A,  231—252),— 
Fluorescence  and  luminescence  spectra  in  the  visible  have  been 
investigated  at  room  and  liquid-air  temp,  for  32  diamonds  of  widely 
varying  luminescence  colour  and  intensity.  The  spectra  are  related 
with  respect  to  both  their  general  character  and  their  intensities. 
All  the  spectra  consist  mainly  of  the  electronic  bands  at  4152  and 
5032  a.,  which  comprise  a  set  of  lines,  bright  in  fluorescence,  dark 
in  absorption,  and  lattice  lines,  appearing  at  greater  A  in  fluorescence. 
With  blue  fluorescence  the  4152  a.  system  is  the  more  prominent, 
and  with  yellow  fluorescence,  the  5032  a.  system,  but,  generally, 
the  two  systems  appear  with  comparable  intensities.  36  electronic 
lines,  other  than  4152  and  5032  a.,  are  recorded.  The  4152  a.  line 
appears  in  most  diamonds  as  a  doublet,  the  width  and  separation 
of  the  two  lines  increasing  with  intensity  of  blue  fluorescence.  The 
5032  a.  line  shows  no  such  changes.  Differences  in  v  between  the 
main  lines  at  4152  and  5032  a.  and  the  associated  lattice  lines  lie 
in  the  infra-red  and  represent  the  vibration  w  of  the  diamond 
lattice.  Av  are  the  same  in  both  systems,  but  the  degree  of  sharp¬ 
ness  and  intensity  distribution  vary.  25  w  are  derived,  constituting 
the  lattice  spectrum  of  diamond.  W.  R.  A. 

Fluorescence  ol  naphthalene  crystals.  I.  V.  Obreimov  and  C.  G. 
Schabaldas  (/.  Physics  U.R.S.S.,  1943,  7,  168— 178).— The  fluor¬ 
escence  spectrum  of  cryst.  G10H8  has  been  investigated  at  20°  k. 
It  is  similar  to  the  resonance  spectrum  of  gases,  and  contains 
practically  all  the  Raman  and  some  non-Raman  vibrational  w. 
Four  electronic  transitions  were  found.  W.  R.  A. 

Theory  of  the  influence  of  concentration  on  the  fluorescence  of 
solutions.  S,  I.  Vavilov  (J.  Physics  U.R.S.S.,  1943,  7,  141 — 152). — 
A  migration  of  energy  between  mols.  must  occur  if  there  exists  a 
quantum- mechanical  resonance  between  the  excited  and  non- 
excited  mols.  in  a  solution;  when  the  distances  between  them  are 
great  the  migration  will  lead  to  depolarisation.  At  small  distances 
when  there  is  considerable  resonance  coupling  between  mols.  the 
migration  may  be  accompanied  by  noticeable  quenching  of 
fluorescence.  The  theory  of  the  influence  of  concn.  on  fluorescence 
is  developed  and  formulae  are  given  for  the  yield,  degree  of  polaris¬ 
ation,  and  lifetime  of  the  excited  state  which  are  confirmed  by  the 
available  experimental  data.  W.  R.  A. 

Influence  of  temperature  on  the  quenching  of  active  nitrogen  at 
various  pressures.  S.  S.  Joshi  and  A.  Puru  shot  ham  (Proc.  Indian 
Acad.  Sci 1944,  19,  A,  1 59 — 1 62) . — Quenching  of  the  afterglow  of 
active  N  is  dependent  on  temp,  and  occurs  at  a  definite  temp., 
which  is  the  higher  the  higher  is  the  streaming  pressure  of  the  gas. 
Vais,  at  15  and  33  mm.  Hg  are  215°  and  330°.  Existence  of  a 
chemically  active  form  of  N,  which  exhibits  no  afterglow,  is  con¬ 
sidered  improbable.  W.  R.  A. 

Mechanism  of  luminescence  of  phosphors,  II.  V.  V.  Antonov- 
Romanovski  (J.  Physics  U.R.S.S.,  1943,  7,  153 — 167).— Using  the 
experimental  observation  that  the  displacement  of  a  thermal 
electron  of  the  KCi  +  T1  phosphor  between  two  consecutive  trap¬ 
pings  is  small  and  of  the  order  of  the  lattice  const.  (A.,  1943,  I, 
1 14 ;  1944, 1,  3),  a  theory  of  recombination  luminescence  is  developed. 
This  theory  explains  the  shape  of  the  decay  curve  and  its  dependence 
on  conditions  ol  excitation  and  decay,  and  is  used  to  estimate  the 
magnitudes  of  the  diffusion  coeff.  and  the  mobility  of  the  electrons. 
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It  is  shown  that  a  unimol.  decay  process  and  spontaneous  radiation 
are  possible  in  the  initial  stages  of  the  process.  W.  R.  A. 

Chemiluminescence.  W.  G.  Leedy  (J.  Client,  Educ.,  1944,  21, 
142 — 144) . — Reactions  involving  chemiluminescence,  the  chemi¬ 
luminescence  of  3-aminophthalhydrazide,  and  the  interpretation  of 
chemiluminescence  are  described.  L.  S.  T. 

Raman  spectrum  of  diamond.  R.  S.  Krishnan  (Proc.  Indian 
Acad,  Sci 1944,  19,  A,  210 — 223). — The  Raman  spectrum  of  the 
ultra-violet-transparent  type  of  diamond  has  been  investigated  using 
the  Hg  line  2536  a.  In  addition  to  the  displacement  of  1332  cmr1 
displacements  of  1925,  2170,  2245,  2267,  2301,  2407,  2495,  2518,  2610, 
and  2665  cm."1  are  recorded.  These  are  identified  as  the  harmonics 
and  combinations  of  the  eight  fundamental  oscillation  frequencies 
of  the  diamond  according  to  the  Raman  theory  of  crystal  dynamics 
(A.,  1944,  I,  143).  W.  R.  A. 

Calculation  of  the  elastic  constants  of  quarts;  at  room  temperature 
from  Raman  effect  data.  B.  D.  Saksena  (Proc,  Indian  Acad .  Sci,, 
1944,  19,  A,  357— 369).— That  the  Si-O  bonds  in  a-quartz  arc 
largely  covalent  is  shown  from  the  crystal  structure  and  high 
frequency  of  vibration.  Consequently,  it  may  be  assumed  that 
in  a  homogeneous  strain  the  distance  from  the  basis  to  basis  is  altered 
as  if  the  basis  was  rigid  and  attached  at  one  point  in  the  continuum 
subjected  to  strain,  and  thus  changes  in  bond  distance  and  bond 
angles  may  be  derived  from  the  known  crystal  structure.  The 
four  force  consts.  for  Si-O  valency,  0-0  repulsion,  and  Si-O-Si 
and  O-Si-O  deformations  have  been  computed  from  Raman  spectral 
data,  and  from  these  the  potential  energy  per  unit  vol.  and,  hence, 
elastic  consts.  can  be  calc,  in  good  agreement  with  observed  vals. 

W.  R.  A. 

Raman  effect  in  crystals.  Lines  doe  to  010/  ion  in  the  Raman 
spectrum  of  a  crystal  of  sodium  chlorate.  A.  Rousset,  J.  Laval,  and 
R.  Lochet  (Compt.  rend,,  1943,  216,  886—888). — A  more  complete 
list  of  Raman  lines  for  cryst,  NaC103  is  given.  Theoretical  pre¬ 
dictions  based  on  the  structure  of  CIO/  are  confirmed.  A.  J.  M. 

Raman  spectra  of  acetylenes.  VH.  Symmetrical-top  acetylenes* 
F.  F.  Cleveland  and  M.  J.  Murray  (J.  Chem.  Physics ,  1944,  12, 
320).— Erratum  (cf.  A.,  1944,  I,  3).  L.  J.  J. 

Raman  spectra  of  acetylenic  bromides*  iodides*  and  ketones  and 
of  some  cyclic  compounds.  M.  J.  Murray  and  F.  F.  Cleveland  (J, 
Chem.  Physics ,  1944,  12,  156 — 159). — Raman  spectra  are  listed  for 
CBtiCBr,  CEt-CI,  CPrfCBr,  CPrfCr,  CBu-CBr,  CBu-CI,  CsHn’C:CBr, 
C5Hi]L8C»CI,  CPh*CBr,  a-phenyl-Aa-butinen~y-one,  Ay~hexinenq3-one, 
Ay-octinen-/Lone,  A^-noninen-y-one,  ascaridole,  1  :  3-dioxan,  p~ 
CaH4Me*S03Et,  and  cis-  and  trans-\  ;  2-diacetoxycyciohexane. 
Depolarisation  factors  and  relative  intensities  arc  given  in  some 
cases.  L.  J,  J. 

Molecular  structure  and  thermodynamics  of  propane.  Vibration 
frequencies*  barrier  to  internal  rotation*  entropy*  and  heat  capacity. 

K.  S.  PItzer  (/.  Chem.  Physics ,  1944,  12,  310 — 314).— The  vibrational 
assignment  of  Wu  and  Barker  (A.,  1941,  I,  397)  is  extended  and 
slightly  revised  to  give  definite  vals.  to  all  normal  modes,  correct 
within  2%,  and  in  agreement  with  experimental  entropy  and  heat 
capacity  vals.  Free  energy,  heat  content,  and  heat  capacity 
functions  are  calc,  over  the  range  180—1500°  k.  Fundamental 
vi>  are  evaluated  from  infra-red  and  entropy  data,  and  force  consts. 
calc.  The  apparent  increase  in  potential  barrier  from  CgHt  to  C3H8 
arises  from  interaction  of  H  atoms  of  Me  groups.  For  the  torsional 
mode  in  C3Ha,  where  such  interaction  does  not  arise,  the  force  const, 
is  the  same  as  for  C2H0,  viz.,  0-74  X  10"8f  compared  with  0*71  x  10_r‘. 

L.  J.  J. 

Vibrational  spectrum  of  pyridine  and  thermodynamic  properties  of 
pyridine  vapours.  C.  H.  Kline,  jun.,  and  J.  Turkevich  (J.  Chem. 
Physics,  1944,  12,  300— 309).— Fundamental  w  and  thermodynamic 
properties  of  C5H5N  are  calc.  (5  =  68-6 ±0*7  e.u.  per  g.-mol.  at 
26°  and  1  atm.  as  ideal  gas)  from  infra-red  and  ultra-violet  absorp¬ 
tion  spectra  and  Raman  spectra.  L.  J.  J, 

Electrostatic  contribution  to  hindered  rotation  in  certain  ions  and 
dipolar  ions  in  solution,  IV.  T,  L.  Hill  (J.  Chem .  Physics ,  1944, 12, 
I47 — 156 ;  cf.  A.,  1944,  I,  118) . — Kirkwood  and  Westheimer's 
models  of  mol,  cavities  (A.,  1938,  I,  574)  are  adapted  to  the  con¬ 
siderations  of  earlier  papers.  The  effective  dielectric  consts.  are 
no  longer  const.,  but  vary  with  inter-charge  distance.  L.  J,  J, 

Depolarisation  factor  of  Rayleigh  radiation  for  water  and  solutions 
of  electrolytes,  j.  P.  Mathieu  and  (Mile.)  G.  Belong  (Compt.  rend,, 
1943,  216,  800— 801).—-' The  depolarisation  factor,  p ,  for  the  Rayleigh 
radiation  of  HaO  and  solutions  of  electrolytes  (NaN03,  Na2SC>4, 
and  NaCl  of  various  concns.)  has  been  determined  by  Cornu's 
method.  For  H/3,  p  =  0-066,  and  the  optical  anisotropy,  §  =:  5*9  X 
10”2.  For  NaNOa  the  vals.  agree  with  those  of  Sweitzer  (A.,  1927, 
510,  932),  but  for  Na2504  and  NaCl  they  are  considerably  smaller 
(0*044—0*066,  0*062—0*071).  A.  J.  M. 

Effect  of  non-homogeneity  of  moL  wfc.  on  the  scattering  of  light  by 
bJgh  polymer  solutions.  B.  H.  Zimm  and  P.  M.  Doty  (J.  Chem. 
Physics ,  1944,  12,  203— 204),— The  treatment  given  previously  by 
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the  authors  (A.,  1944,  I,  175)  is  generalised  to  predict  an  observable 
effect  depending  quantitatively  on  the  non-homogeneity  of  mol.  wt. 

L.  J.  J. 

Influence  of  thin  films  on  the  magneto-optical  Kerr  effect.  J. 

Frenkel  (J.  Physics  U.R.S.S.,  1943,  7,  192— 195).— Theoretical. 
Criticism  of  the  interpretation  given  by  Noskov  (A.,  1944,  I,  53) 
to  his  experimental  data  on  the  influence  of  a  thin  film  of  a  dielectric 
on  the  angle  through  which  the  plane  of  polarised  light  is  rotated. 
The  theory  now  put  forward  is  in  better  agreement  with  the  ex¬ 
perimental  data.  W.  R.  A. 

Single  bond  energies.  V .  Association  of  ketyls.  H.  E,  Bent  and 
A.  J,  Harrison  (J.  Amer .  Chem.  Soc 1944,  66,  969— 973).— The 
ketyl  formed  when  fluorenone  is  treated  with  Na— Hg  does  not 
associate  to  a  pinacolate  at  room  temp,  or  at  “-112°.  The  shape  of 
the  absorption  curve  for  Na  fluorenone  is  a  function  of  temp,  and, 
consequently,  the  mob  extinction  coeff.  at  one  temp,  cannot  be  used 
to  calculate  the  fraction  dissociated  at  another  temp.  COPh2 
forms  a  ketyl  which  is  largely  associated  at  room  temp,  to  a  pinacolate 
and  the  dissociation  const,  at  20°  is  4±1  x  10~6.  The  Na  deriv¬ 
ative  of  COPh2  in  EtaG  has  an  apparent  mol.  extinction  coeff. 
which  decreases  rapidly  as  temp,  is  lowered.  When  such  data  are 
combined  with  dilution  data  the  temp,  coeff.  of  the  dissociation 
const,  and  the  heat  of  dissociation  (4±1  kg.-cal.)  can  be  calc. 

W.  R.  A. 

Molecular  constants  and  kinetic  theories,  I*  The  parachor 
(molecular  volume).  H,  Additive  molecular  constants  and  chemical 
structures,  R.  Samuel  (J.  Chem.  Physics,  1944,  12,  167—179,  180 — 
202). — I,  The  parachor  is  an  example  of  an  additive  mol.  const, 
which  is  unable  to  distinguish  between  different  possible  structures 
of  a  mol.  or  the  different  conflicting  chemical  theories  on  which 
they  are  based.  A  new  set  of  at.  parachors  is  calc,  on  the  basis  of 
classical  chemical  formula;  without  invoking  different  types  of  link¬ 
ings  having  characteristic  parachor  consts.,  and  ascribing  instead 
different  consts.  to  the  same  atom  in  different  valency  states. 
N2>  02,  N20,  C02,  CO,  S02,  and  the  azides  are  no  longer  anomalous. 

II.  Mol.  refractivity,  dipole  moment,  bond  distance,  and  bond 
energies  may  be  separated  into  at.  or  bond  contributions  according 
to  different  proposed  structures  of  a  covalent  mol.,  giving  self- 
consistent  results.  They  therefore  have  no  diagnostic  value  as 
regards  the  nature  of  covalent  linkings,  and  can  agree  with  the  older 
classical  formula;,  e.g.,  those  involving  5-covalent  N.  L.  J.  J. 

Thermodynamic  properties  and  potential  energy  0!  solid  argon, 

O.  K.  Rice  (J.  Chem .  Physics ,  1944,  12,  289— 295).— The  Debye 
characteristic  temp,  and  the  potential  energy  of  solid  A  are  calc., 
on  the  assumption  that  Debye's  theory  holds  at  all  temp.,  from 
experimental  data  on  sp.  heat  at  low  temp,  and  the  equation  of 
state  at  high  pressures.  On  this  basis  a  consistent  series  of  thermo¬ 
dynamic  data  for  solid  A  is  obtained,  but  the  in  ter  at.  potential 
curve  is  different  from  that  obtained  by  an  earlier  method  (A., 
1941,  I,  166),  showing  extreme  change  of  curvature  near  its  min., 
rendering  the  theory  of  small  vibrations  inapplicable.  L.  J,  J. 

Orientation  phenomena  in  nematic  liquids*  New  method  ol 
measuring  surface  tension  applicable  to  these  liquids,  V.  Naggiar 
(Ann.  Physique ,  1943,  [xi],  18,  5— 55).— Nematic  threads  always 
accompany  vortices  in  nematic  liquids  (e.g.,  ^-azoxyanisole) 
and  the  nuclear  structure  represents  the  position  of  optical  axes 
in  a  vortex  movement.  The  homotropic  structure  is  the  only 
structure  determined  by  the  boundaries.  In  an  electric  field,  the 
nematic  threads  are  only  a  secondary  effect  which  disappears  at 
low  frequencies.  In  a  magnetic  field,  the  action  of  surface  forces 
causes  an  orientation  tangential  to  the  first  mol.  layers  at  the  free 
surface.  For  a  sufficiently  strong  field  a  deformation  of  structure 
is  observed  which  allows  determination  of  the  order  of  magnitude 
of  the  orientation  couples  taking  part  in  the  nematic  structures, 
(Cf.  C.,  1944,  Part  4.)  N.  M.  B. 

Parachor  0!  potassium  chromate*  W.  Y.  Bhagwat,  Y.  A.  Moghe, 
and  P.  M.  Toshniwal  (J.  Indian  Chem.  Soc.,  1944,  21,  53 — 54),— The 
parachor  of  KsCr04  in  aq.  solution  is  ~195.  The  calc,  vah  is  347*6. 
The  difference  is  partly,  but  not  completely,  accounted  for  by 
supposing  that  at.  and  ionic  parachors  are  not  the  same. 

1'"  A.  J.  M. 

Parachor  of  potassium  diehromafce  and  constitution  of  dichromic 
acid,  W.  V.  Bhagwat,  V.  A.  Moghe,  and  P.  M.  Toshniwal  (J,  Indian 
Chem.  Soc.,  1944,  21,  61— 62).— The  parachor  of  KsCr207  has  been 
determined  in  aq.  solution  at  different  temp,  Vals.  range  from 
461*7  to  504*8.  The  calc,  vah  is  468,  but  if  the  mol.  contains  two 
polar  and  four  semi-polar  bonds,  the  theoretical  val.  is  458*4. 
Parachor  observations  support  the  view  that  chromic  acid  exists  in 
solution  largely  as  H2Cr307,  and  that  there  is  an  equilibrium 
H2Cr207  +  H26  ^  2H2Cr64.  The  occurrence  of  HaCr207  in 
solution  is  also  confirmed  by  conductivity  experiments.  A.  J.  M. 

Organic  parachors.  VT.  Supplementary  series  of  tertiary  alcohols* 
O.  R.  Quayle  and  (Miss)  K.  O.  Smart.  VII,  Series  of  saturated 
hydrocarbons,  O.  R.  Quayle,  R.  A.  Day,  and  G.  M.  Brown  (J. 
Amer.  Chem.  Soc.,  1944,  66,  935—938,  938,— 941).— VI.  Vals.  of 
n,  p,  y,  and  parachor  of  nine  tert.  alcohols  are  found  in  close  agree¬ 
ment  with  calc.  vals.  Tables  for  the  estimation  of  parachors  of 
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tert.  alcohols,  and  more  particularly  position  vals.  of  CH„  in  alkyl 
chains,  are  given.  Modifications  in  the  bubbler  for  measuring 
y  are  described. 

VII.  Vais,  of  p,  y,  and  parachor  of  13  paraffin  hydrocarbons 
are  given.  Parachor  vals.  are  given  for  CHa  (40),  H  (15*5),  and 
C  (9*0).  The  val.  for  CHa  is  not  changed  by  chain  length  up  to 
C12Hie.  Chain-branching  does  not  produce  uniform  effects,  but 
the  data  are  inadequate  to  evaluate  variations  in  the  effect. 

W.  R.  A. 

III.— CRYSTAL  STRUCTURE. 

Method  of  calculating  the  integral  breadths  of  Debye-Scherrer 
lines  :  generalisation  to  non-cubie  crystals,  A.  R.  Stokes  and 
A.  J,  C.  Wilson  (. Proc .  Camb.  Phil  Soc 1944,  40,  197—198).— An 
extension  of  work  previously  reported  (A,,  1942,  I,  318). 

H.  J.'W. 

Scattering  of  X-rays  in  polycrystalline  substances,  I.  [Theory*] 
II.  Application  to  liquids.  L.  M.  Brechovskich  (J.  Physics  U.R.S.S., 
1943,  7,  179—188,*  189 — 191). — I.  A  theory  of  X-ray  scattering  by 
polycry  st.  substances  is  developed  which  takes  into  account  the 
thermal  vibrations  of  atoms.  The  ratio  of  the  intensity  of  the 
scattered  radiation  to  the  Laue  part  is  >  for  single  crystals  and  the 
Debye  background  depends  on  the  size  of  the  grain  in  the  same  way 
as  the  scattered  radiation. 

II.  An  extension  of  the  theory  to  liquids,  based  on  the  concept 
of  the  liquid  as  a  finely-powdered  polycryst.  specimen,  has  been 
made  and  is  applied  with  fair  success  to  liquid  Xa.  W.  R.  A, 

X-Ray  topographs  of  diamond*  G.  N.  Ramachandran  (Proc. 
Indian  Acad.  Sci.,  1944,  19,  A,  2 80 — 29 2) * — Topographic  maps 
representing  the  variation  in  intensity  of  X-ray  reflexion  over  the 
area  of  a  crystal  plate  are  obtained  by  photographing  the  Laue 
reflexion  from  any  set  of  crystal  planes.  White  X-radiation, 
diverging  from  a  pin  hole,  is  used.  Lateral  distortion  of  the  par¬ 
ticular  Laue  spot  examined  is  eliminated  by  tilting  either  the 
photographic  or  the  crystal  plate.  Topographs  of  18  cleavage  plates 
of  diamond  are  given  and  are  of  three  types  :  (i)  those  exhibiting 
a  uniform  distribution  of  relatively  weak  reflexion  intensity  over 
the  whole  area  and  characteristic  of  the  blue-fluorescent  diamonds 
which  are  opaque  in  the  ultra-violet  and  show  no  birefringence; 
(ii)  those  having  a  strong  reflexion  intensity  and  showing  parallel 
lines  running  in  different  directions  over  the  whole  crystal  area 
(ultra-violet-transparent  non-luminescent  diamonds  showing  an 
intense  birefringence  are  characteristic  of  this  group) ;  (iii)  an  ap¬ 
parent  co-existence  of  types  (i)  and  (ii),  giving  a  uniform  weak 
reflexion  overlaid  by  some  regions  of  intense  reflexion.  The  latter 
appear  as  small  areas  of  uniformly  high  intensity,  as  a  few  fine 
streaks  running  through  the  crystal,  or  as  a  combination  of  these 
two  effects.  Type  (iii)  has  properties  intermediate  between  those 
of  types  (i)  and  (ii).  Correlations  with  luminescence,  ultra-violet 
transparency,  and  birefringence  patterns  confirm  the  suggestion  that 
type  (i)  belongs  to  the  tetrahedral  structure,  type  (ii)  to  the  octa¬ 
hedral,  and  type  (iii)  is  an  interpenetration  of  the  tetrahedral  and 
octahedral  types.  W.  R.  A. 

X-Ray  reflexion  and  structure  ol  diamond.  G,  N.  Ramachandran 
(Proc.  Indian  Acad.  Sci.,  1944, 19,  A,  304 — 309).- — Laue  photographs, 
taken  with  the  X-ray  beam  normal  to  the  (111)  planes,  have  been 
investigated  for  two  blue-fluorescent  diamonds  with  greatly  different 
fluorescence  intensities  but  similar  in  other  respects.  Microphoto¬ 
metric  determination  of  the  peak  intensity  of  the  various  spots 
shows  that,  although  the  intensity  is  greater  for  the  fluorescent 
diamond,  the  intensity  ratio  (r)  of  the  various  spots  differs,  (r  —  1) 
cc  the  product  of  the  structure  factor,  the  A  reflected,  and  a  function 
of  the  angle  of  incidence.  W.  R.  A. 

Intensity  o!  X-ray  reflexion  o!  diamond.  P.  S.  Hariharan  (Proc. 
Indian  Acad .  Sci.,  1944,  19,  A,  261— 264).— -The  intensity  of  X-ray 
reflexion  from  the  (ill)  planes  of  several  diamonds  is  studied.  With 
blue-flu  orescent  diamonds  the  intensity  of  X-ray  reflexion  increases 
with  intensity  of  fluorescence,  whereas  with  yellow-green-fluorescent 
diamonds  the  reverse  is  shown.  The  order  of  intensity  of  A"-ray 
reflexion  is  :  non-flu  orescent  >  yellow  >  blue.  This  behaviour 
is  correlated  with  the  views  advanced  by  Raman  (see  below)  on 
the  crystal  structure  of  real  diamonds.  W.  R,  A. 

Experimental  evidence  lor  the  existence  o!  the  lour  possible  types 
of  diamond*  R  S.  Krishnan  (Proc.  Indian  Acad.  Set.,  1944,  19,  A, 
298- — 308).- — X-Ray  and  spectroscopic  studies  of  diamond  provide 
experimental  evidence  for  the  existence  of  four  diamond  structure 
types.  Co-existence  of  the  two  tetrahedral  types  is  inferred  from 
the  increased  intensity  of  X-ray  reflexion  in  such  diamonds.  The 
Bragg  reflexions  of  a  diamond  consisting  of  alternate  layers  of  the 
two  octahedral  types,  examined  by  the  oscillating-crystal  method, 
exhibited  a  periodicity  consistent  with  a  difference  of  0*05%  in 
crystal  spacing  of  the  two  types.  The  Raman  displacement  cor¬ 
responding  with  the  fundamental  lattice  vibration  shows,  for  the 
octahedral  type  of  diamond,  a  width  equal  in  order  of  magnitude 
to  the  expected  vibration  frequency  difference  of  the  two  octahedral 
structures.  W,  R.  A. 


Crystal  symmetry  and  structure  of  diamond.  (Sir)  C.  V,  Raman 
{Proc.  Indian  Acad.  Sci.,  1944,  19,  A,  189 — 198). — The  C  atoms  in 
diamond  may  be  oriented  in  space  in  four  different  ways,  positive 
or  negative  tetrahedral  or  octahedral  forms.  A  fundamental 
vibration  of  the  diamond  lattice,  v  =  1332  cm.”1,  should  appear 
in  both  Raman  and  infra-red  spectra  if  the  crystals  are  tetrahedral, 
but  only  in  the  Raman  spectrum  if  the  crystals  are  octahedral. 
This  behaviour  has  been  observed  in  the  common  (tetrahedral) 
and  rarer  (octahedral)  types  by  Robertson  si  al  (A.,  1934,  583). 
The  two  tetrahedral  types  have  identical  properties  and  inter¬ 
penetrate  freely,  but  composition  planes  result  from  the  inter- 
twinning  of  the  two  octahedral  forms,  appearing  as  a  lamellar 
structure  parallel  to  the  octahedral  planes.  Inter-twinning  of 
octahedral  and  tetrahedral  forms  may  also  exist.  W.  R.  A. 

Ctystal  forms  ol  the  Panna  diamonds*  S.  Ramaseshan  {Proc. 
Indian  Acad.  Sci.,  1944,  19,  A,  334- — 342).- — The  external  forms  and 
surface  characters  of  29  Panna  diamonds  have  been  examined. 
The  surfaces  of  the  crystals  are  divided  into  24  segments  of  sharply 
defined  edges.  In  the  best  specimens  these  segments  are  triangles, 
the  edges  meeting  at  points  and  vertices  in  groups  of  four  and  six. 
Measurements  of  curvature  show  that  this  is  highly  variable,  even 
in  an  individual  diamond.  W.  R.  A. 

X-Ray  studies  on  orthorhombic  lead  monoxide,  A.  Bystrom 
(. Arkiv  Ksmi ,  Min.,  Geol ,  1944,  17,  B,  No.  8,  6  pp.). — From  X-ray 
measurements  by  the  powder  method  the  lattice  dimensions  of 
orthorhombic  PbO  are  a  5*48,  b  4*74,  c  5*88  a.,  in  accord  with  the 
measurements  of  Halla  and  Pawlek  (A.,  1927,  924)  but,  contrary 
to  their  interpretations,  evidence  is  obtained  that  the  Pb  atoms  are 
arranged  in  approx,  face-centred  positions,  and  each  O  atom  in 
contact  with  three  others,  yielding  a  structure  with  sheets  of  Pb 
atoms  in  the  (001)  plane  and  puckered  O  layers  in  every  second 
interspace.  This  provides  three  O  atoms  linked  by  coordinate 
linkings  to  the  Pb  and  with  the  2s  electrons  of  the  latter  completing 
an  octet  of  electrons  around  the  Pb  atom.  The  space-group  is 
probably  ■ — Pba .  Hydrated  PbO,  prepared  by  hydrothermal 
synthesis  at  270°,  is  orthorhombic  with  a  14*08,  b  5*71,  c  8*70  a. 
and  space-group  probably  either  Djjj  or  J.  W.  S. 

X~Ray  analysis  ol  antimony  trifluoride.  A,  Bystrom  and  A. 
Westgren  (Arkiv  Ksmi,  Min,,  Geol ,  1943,  17,  B,  No.  2,  7  pp.). — 
Crystals  of  SbF3  are  orthorhombic,  with  4  mols.  per  unit  cell,  space- 
group  CH — Ama.  Each  Sb  is  situated  on  top  of  an  approx, 
equilateral  triangle  of  F  atoms.  Parameters  have  been  derived  : 
Sb— F  2*0  a.  within  a  mol.;  three  other  F,  each  belonging  to 
different  mols.,  neighbour  each  Sb,  two  at  2*55  and  one  at  2*92  a. 
Sfo-F  angles  are  81*9°  (one)  and  104*3°  (two).  F — F  distances  frooi 
mol.  to  mol.  are  2*73,  2*73,  and  2*99  A.  W.  R.  A. 

Crystal  structure  of  ZnSba04  and  isomorphous  compounds.  S. 
StAhl  (Arkiv  Kemi,  Min.,  Geol ,  1943,  17,  B,  No.  5,  7  pp.).— MgSba04, 
MnSb*04,  FeSb204l  CoSba04,  NiSb204,  and  ZnSb204  were  prepared 
by  heating  the  metallic  oxides  with  Sb2Oa  or  the  metal  with  Sb204 
in  a  vac.  The  lattice  consts.  of  these  compounds  as  determined 
by  the  powder  method  are  recorded.  ZnSbg04  has  a  structure 
similar  to  that  of  Pb304  with  space-group  — P4/w6c.  J.  W.  S. 

X-Ray  analysis  of  Cr¥04  and  isomorphous  compounds*  K. 
Brandt  (Arkiv.  Kemi,  Min.,  Geol ,  1943, 17,  A,  No,  6,  13  pp,).— CrV04 
is  orthorhombic  with  space-group  Dj* — Cmcm.  The  unit  cell  has 
a  5*668,  b  8*208,  and  c  6*977  a,  and  contains  4  mols.  The  Cr  atoms 
are  surrounded  by  distorted  octahedra  of  O  atoms,  which,  sharing 
two  edges  with  each  other,  form  long,  slightly  staggered  strings 
parallel  with  the  (001)  plane.  These  strings  are  bound  together  by 
forming  slightly  irregular  tetrahedra  of  O  atoms  around  the  V  atoms. 
NiCr04,  CoCrQ4s  CuCr04l  ZnCr04,  and  CdCr04  have  a  similar 
structure  and  their  lattice  consts.  are  recorded*  J.  W.  S. 

Tungsten  oxides,— See  A.,  1944, 1,  183, 

Oxygen  positions  in  tungstates  and  molybdates  with  the  soheelite 
structure.  L.  G.  Sil!6n  and  (Miss)  A.  L.  Nylander  (Arkiv  Kemi , 
Min.,  Geo!.,  1943,  17,  As  No.  4,  24  pp.).— On  the  assumption  that  the 
ions  are  rigid  spheres,  parameters  of  isomorphous  compounds 
MX04  (M  =  Ca,  Sr,  Pb,  Ba;  X  =  W,  Mo),  crystallising  in  the 
space -group  CaA,  are  deduced  which  agree  well  with  experimental 
vals.  These  derived  vals.  give  insight  into  which  interat,  contacts 
are  really  essential  to  the  stability  of  the  lattice.  Applications 
of  the  method  to  other  structures  are  suggested.  W.  R.  A. 

X-Ray  analysis  of  twinned  MnP  crystals*  K.  E,  Fylking  (Arkiv 
Kemi,  Min.,  Geol ,  1943,  17,  A.,  No.  7,  9  pp.).-— X-Ray  investigation 
by  the  powder  method  indicates  that  MnP  is  orthorhombic,  with 
a*  5*905,  b  5*249,  c  3T67  A.  The  p  (5*49)  corresponds  to  4  MnP 
mols.  per  unit  cell.  Rotation  X-ray  diffraction  photographs  with 
single  crystals  in  some  cases  show  additional  lines  attributable  to 
twinning.  j.  W.  S. 

Structure  of  natropMIite,  NaMnP04.  A.  Bystrom  (Arkiv  Kemi , 
Min.,  Geol,  1943,  17,  B,  No.  4,  4  pp,).-— X-Ray  investigations  by  the 
powder  method  indicate  that  the  most  probable  space-group  of 
NaMnP04  is  Dll—Pnma.  The  cell  dimensions  are  a  10*62,  b 
6*32,  and  c  4*97  a.  J.  W.  S, 
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Crystal  structure  of  NisMo.  D.  Marker  {J,  Chem.  Physics ,  1944, 
12,  315—317). — A.  Mi-Mo  alloy  containing  ^20  at.-%  Mo  exists  as 
a  cubic  close-packed  structure  at  temp.  >900°.  Quenching  and 
annealing  at  <  840°  leads  to  a  slight  tetragonal  distortion  of  the 
cubic  structure.  The  resulting  tetragonal  cell  has  2*5  times  the 
vol.  of  the  distorted  face-centred  cubic  cell,  and  corresponds  to 
space-group  — 14/m,  unit  cell  %  5*720,  c0  3-084  a.,  c0la0  0*0231, 
with  2  Mo  in  2(a),  8  Ni  in  8(A),  *  =  0-200,  y  =  0-400.  L.  J.  J. 

Binary  system  Cd[Hg(CNS)«]-Co[Hg(CNS)4].— See,  A.  1944,  X,  221. 

Structure  of  collagen  fibres. — See  B.,  1944,  II,  226. 

Structure  of  wool  fibre. — See  B.,  1944,  II,  225,  228. 

Electron  diffraction  of  sulphur  nitride,  arsenic  disulphide  (realgar), 
arsenic  trisulphide  (orpiment),  and  sulphur,  C.  S.  Lu  and  j.  Donohue 
{/•  Amer .  Chem ,  Soc,s  1944,  68,  818 — 827).'— From  electron  diffraction 
measurements  the  S8  mol.  has  a  regular  puckered  ring  with  S — S 
2-07 ±0-02  a.  and  angle  S-S-S  105 ±2°,  and  shows  rather  large 
amplitude  of  thermal  vibrations;  As4S4  has  As — S  2*25 ±0*02  a,, 
angles  As-S-As  100  4-2°  and  S-As-S  114  +  2°.  Mol.  structures 
of  As4S4  and  S4N4  could  not  be  unequivocally  established,  but 
cradle-shaped  configurations  of  an  alternating  eight-ring  are  satis¬ 
factory.  In  S4N4  there  is  a  bisphenoid  of  S  and  a  square  of  N  atoms 
with  N— S  1*62+0-02,  S— S  2*60  a.,  angles  S-N-S  112°  and  N-S-N 
108°,  whereas  As4S4  has  a  bisphenoid  of  As  and  a  square  of 
S  atoms  with  As— S  2*23+0*02,  As— As  2-49+0-04  a.  and  angles 
As-S-As  101+4°,  S-As-S  93°,  and  S-As~As  100°,  The  structures, 
and  jmore  particularly  those  of  As4S4  and  S4N4,  are  discussed  in 
relation  to  their  chemical  properties.  W,  R.  A. 

Magnetic  susceptibility  of  diamond*  A.  Sigamony  (Pw.  Indian 
Acad,  Sci.,  1944,  19,  A,  310 — 314).— The  magnetic  susceptibility, 
X>  of  40  Indian  and  S.  African  diamonds  was  determined  by  the  Curie 
method.  No  systematic  changes  in  x  with  changes  in  colour, 
absorption,  luminescence,  and  photoconductivity  were  observed. 
Vais,  of  x  ranged  between  —0*456  and  —0*411  X  Kri8.  No  change 
in  x  was  observed  when  two  highly  fluorescent  diamonds  were 
exposed  to  intense  radiation  from  a  C  arc,  filtered  free  from 
infra-red.  W.  R.  A. 

Magnetic  susceptibility  and  anisotropy  of  carborundum,  A. 
Sigamony  ( Proc .  Indian  Acad,.  Sci 1944,  19,  A,  3 1 7—3 80).— The 
niagnetic  susceptibility,  x*  and  the  anisotropy  of  SIC  have  been 
investigated  by  the  Curie  method.  Black  crystals  are  diamagnetic 
but  show  irregular  behaviour.  A  green,  translucent,  hexagonal 
plate  of  SiC  behaved  regularly  and  gave  %  —12-8  X  ICR6  and 
anisotropy  0-82  x  10“s.  W.  R.  A. 

Principal  magnetic  susceptibilities  of  metal  crystals.  S.  R.  Rao 
[Current  Sci.,  1944,  13,  125— 126).—  Determinations  of  x\{  and  xi  011 
single  crystals  of  Bi,  Zn,  Cd,  and  Te  by  Krishnan’s  torsional  method 
(A.,  1935,  924)  give,  respectively:  Bi  —1*058,  T495 ;  Zn  —0*208, 
“0*147 ;  Cd^-0*234,  -0-169;  To  ™0*342,  -0*289  (all  x  1G~6),  in 
agreement  with  existing  published  vals.  by  other  methods. 

.  .  '  L-  I-  I- 

Photoconductivity  o!  diamond.  I.  Experimental.  If,  Theoretical, 

D.  D.  Pant  (Proc.  Indian  Acad «  Sci.,  1944, 19,  A,  315—324,  325—333). 
— L  The  photoconductivity  of  36  diamonds,  mostly  polished 
cleavage  plates,  has  been  measured  with  Hg  illumination  parallel 
and  perpendicular  to  the  polished  plane  faces.  The  diamonds  fall 
into  three  poorly-defined  groups  giving  photocnrrents  of  10~s,  10-g, 
and  10”10  amp.  No  clear-cnt  division  into  diamonds  of  high  and  low 
conductivity,  as  suggested  by  Robertson  et  ai.  (A.,  1934,  583),  is 
possible.  Diamonds  highly  photoconducting  in  the  ultra-violet 
exhibit  similar  properties  in  the  visible.  Strongly  photoconducting 
diamonds  exhibit  the  red-light  effect  but  this  is  not  observed  with 
lower  photoconductivities.  Such  diamonds  also  exhibit  a  secondary 
current  on  long  illumination  which  persists  after  the  light  is  ex¬ 
tinguished.  Illumination  with  red  light  increases  the  current  when 
the  diamond  is  in  this  state,  the  increase  being  quantitatively 
related  to  the  magnitude  of  the  secondary  current  without  illumin¬ 
ation.  The  relations  between  photoconductivity  and  other  optical 
properties  are  discussed. 

II.  Variations  in  photoconductivity  in  diamonds  are  doe  to 
variations  in  crystal  structure,  assuming  that  non-homogeneities 
and  irregularities  in  the  crystal  produce  the  photoelectrically  active 
centres.  Other  features  of  photoconductivity,  e.g.,  the  spectral 
distribution  curves  (particularly  the  rise  for  AA  <3000  a.),  the 
absence  of  a  definite  threshold  frequency,  the  effect  of  red  light, 
and  the  secondary  current,  are  explained.  The  relation  between 
the  magnitude  of  the  dark  secondary  current  and  that  produced 
by  red-light  excitation  is  derived  theoretically.  W.  R.  A.  . 

Lattice  spectrum  and  specific  heat  of  diamond,  B.  Dayal  {Proc. 
Indian  Acad .  Sci.,  1944,  19,  A,  224 — 230).— The  bulk  modulus  of 
diamond,  calc,  from  the  spectroscopic  data  of  Krishnan  (A.,  1944, 
L  213)  and  of  Mani  {ibid.,  p.  212)  by  the  method  of  Nath  (A.,  1036, 
1058),  is  5*9  x  1018,  in  good  agreement  with  experimental  vals. 
Vais,  of  C9  have  been  calc,  from  spectroscopic  data,  the  three  degrees 
of  freedom  not  covered  by  these  data  being  considered  as  an  elastic 
spectrum  and  represented  by  a  term  of  the  Debye  type  having  a 


characteristic  temp,  of  820°.  Observed  and  calc.  vals.  agree  well, 
particularly  in  the  range  200 — 1100°  K,  W.  R.  A. 

Mature  and  origin  of  the  luminescence  ol  the  diamond.  (Sir) 
C.  V,  Raman  (Proc.  Indian  Acad,  Sci.,  1944,  19,  A,  199 — -215).-—' The 
luminescence  of  several  specimens  of  Indian  and  S.  African  diamonds, 
both  natural  crystals  and  cleavage  plates,  has  been  studied.  Many 
cleavage  plates  show  luminescence  patterns  which,  together  with 
the  transparency  patterns  in  the  ultra-violet  at  A  <3000  A.  and  the 
patterns  of  structural  birefringence  between  crossed  polaroids,  are 
due  to  the  lamellar  twinning  of  the  various  crystal  structures  of 
diamond  (cf.  A.,  1944,  I,  216).  Interpenetration  of  the  positive 
and  negative  tetrahedral  forms  results  in  a  blue  luminescence 
without  structural  birefringence  and  opacity  to  ultra-violet  radiation. 
Interpenetration  of  tetrahedral  and  octahedral  structures  gives  rise 
to  a  yellow  luminescence,  a  banded  structural  birefringence,  and 
imperfect  ultra-violet  transparency.  Interpenetration  of  the  two 
octahedral  forms  gives  no  luminescence,  but  produces  ultra-violet 
transparency  and  a  characteristic  finely-streaked  birefringence. 
The  emission  and  absorption  spectra  in  the  visible  region,  and  the 
reflecting  power  of  the  lattice  planes  for  X-rays,  confirm  the  physical 
nature  of  the  luminescence,  W.  R.  A. 

Evaluation  of  the  specific  heat  o!  rock  salt  by  the  new  crystal 
dynamics.  B.  Dayal  (Proc,  Indian  Acad .  Sci.,  1944,  19,  A,  182— 
187). — By  the  Raman  dynamics  of  crystal  lattices  the  rock  salt 
structure  has  nine  distinct  w  of  vibration,  representing  45  of  the 
48  degrees  of  freedom  of  the  8  Na*  and  8  Cl'  ions  in  a  super-lattice 
cell.  These  vv  are  evaluated  and  agree  well  with  the  experimental 
vals,  from  the  Raman  spectrum.  The  other  three  degrees  of  freedom 
representing  the  spectrum  of  the  elastic  vibrations  of  the  lattice  are 
calculable  from  known  elastic  consts.  Vals.  of  calc,  from  these 
data  agree  satisfactorily  with  experimental  vals.  W.  R.  A, 

Birefringence  patterns  in  diamond,  (Sir)  C.  V.  Raman  and  G.  R. 
Rendall  (Proc.  Indian  Acad .  Sci.,  1944,  19,  A,  265— 273).— The 
structural  or  geometric  birefringence  of  several  diamonds  is  in¬ 
vestigated,  This  birefringence  results  from  the  co-existence  in  the 
crystal  of  structures  with  different  properties  and  crystal  spacings. 
Diamonds  of  the  blue-luminescent,  ultra-violet-opaque  type  are 
isotropic,  whereas  those  of  the  non-luminescent,  ultra-violet-trans¬ 
parent  type  exhibit  birefringence.  XRay  studies  point  to  a 
difference  in  crystal  spacing  between  the  two  octahedral  structure 
types  present  in  the  non-luminescent  diamonds,  which  results  in 
the  laminar  birefringence  of  such  diamonds.  The  production  of 
birefringence  patterns  by  the  intrusion  of  the  octahedral  type 
structure  into  diamonds  having  tetrahedral  structure  is  confirmed 
by  variations  of  luminescence,  ultra-violet  transparency,  and  X-ray 
reflexion  over  the  specimen.  W.  R.  A. 

Luminescence  patterns  in  diamond.  K.  S.  Bai  (Proc.  Indian 
Acad .  Sci,,  1944,  19,  A,  274 — 279).— -The  patterns  of  intensity  and 
colour  in  the  luminescence  of  cleavage  plates  of  diamond,  produced 
by  long- wave  ultra-violet  illumination,  are  studied.  Lines  in  the 
pattern  frequently  run  parallel  to  the  natural  faces  of  the  crystal. 
Blue-luminescent  diamonds  may  show  no  pattern,  whereas  patterns 
are  always  observed  with  mixed  blue  and  yellow  luminescence. 
Yellow  luminescence  is  characterised  by  several  bright  parallel 
lines,  sometimes  in  >  one  direction.  Local  variations  in  the 
ultra-violet  absorption  spectrum  show  that  the  patterns  arise  from 
the  intrusion  of  a  diamond  structure  having  properties  different 
from  those  of  the  rest  of  the  crystal.  W,  R.  A. 

Variation  of  birefringence  of  gypsum  and  barytes  with  temperature. 
J.  Jaffray  ( Compi .  rend.,  1943,  216,  B14r— -81 6)„—  For  gypsum,  the 
birefringence  (6)  of  cleavage  lamina!  is  a  linear  function  of  temp., 
and  dbjdB  is  negative,  decreasing  regularly  with  decreasing  A  between 
8500  and  3500  a.  For  barytes  cut  perpendicularly  to  the  acute 
bisector  of  the  optic  axes,  the  birefringence  is  also  a  linear  function 
of  temp.,  but  d6/d0  is  positive  and  increases  as  A  decreases  over  the 
range  9000 — 3800  A,  A,  J,  M, 

Photodichroism  of  thin  coloured  sheets  of  sodium  chloride.  S, 
Nikitine  (CompL  rend.,  1943,  216,  758— 760).— A  section  of  synthetic 
NaCl  crystal,  initially  colourless,  coloured  by  irradiation  with  X 
rays  for  the  first  time,  shows  photodichroism  when  exposed  to 
rectilinearly  polarised  white  light.  If  the  same  section,  partly 
decolorised  and  rendered  anisotropic  by  the  action  of  the  polarised 
white  light,  is  to  be  used  again  for  the  same  experiment,  it  must 
first  be  completely  decolorised,  and  then  re-coloured  by  Xrays. 
It  will  then  show  the  photodichroism  again,  and  this  can  be  repeated 
indefinitely.  However,  after  each  treatment  the  crystal  shows  a 
fatigue  effect,  evidenced  by  a  decrease  in  the  photodichroism, 
although  the  crystal  is  submitted  to  identical  conditions.  To  study 
this  in  greater  detail,  the  effect  of  irradiating  coloured  crystals  with 
polarised  monochromatic  light  preferentially  absorbed  by  the  F 
centres  (blue  light)  or  the  F'  centres  (yellow  and  orange  light)  has 
been  investigated.  It  is  thus  shown  that  a  crystal  showing  fatigue 
contains  both  F  and  F *  centres,  whilst  a  new  crystal  contains  only 
F  centres.  The  fatigue  effect  is  due  to  the  production  of  an  increas¬ 
ing  no.  of  F'  centres  on  each  exposure  of  the  crystal  to  Xrays. 
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Thermodynamics  of  crystal  lattices.  IV.  Elastic  constants  of  a 
face-centred  cubic  lattice  with  central  forces.  (Miss)  M.  M,  Gow 
(. Pfoc .  Camb,  Phil ,  Soc.t  1944,  40,  151— 166) —The  isobars,  isotherms, 
and  the  dependence  of  the  elastic  consts.  on  temp,  are  calc.,  using 
inverse-power  law  attractions  and  repulsions.  Results  are  tabulated 
for  five  sets  of  vals.  of  the  indices  in  the  potential.  H.  J.  W. 

Polymorphism  of  j-mono-oleyl-disatnrated  triglycerides,”— Sec  A., 
1944,  II,  287, 

IV. — PHYSICAL  PROPERTIES  OF  SUBSTANCES. 

Magnetic  properties  of  oxygen  adsorbed  on  activated  charcoal.  C. 
Courty  (CompL  rend.,  1943,  218,  769— 771).—' The  susceptibility,  x> 
of  Os  adsorbed  on  C  is  107*5  X  106,  which  does  not  differ  greatly 
from  the  val.  for  ordinary  0£,  It  is  possible  to  determine  %  con- 
veniently  for  a  gas  by  adsorbing  it  on  activated  C,  since  a  large  mass 
of  gas  is  cone,  into  a  small  voh  A.  J,  M. 

Magnetic  properties  of  heematite  powders  :  influence  of  grain  size, 
R.  Che  vail  ier  and  (Mile.)  S.  Mathieu  {Ann.  Physique, .  1943,  [xi],  18, 
258—288).— Magnetisation  curves  were  found  with  increasing  and 
decreasing  fields  up  to  6500  gauss  for  samples  of  uniform  microcryst, 
powders  of  average  grain  size  d.  The  coefL  of  initial  magnetisation 
falls  rapidly  with  decrease  of  df  and  y  X  108  varies  from  <-^400 — 
500  to  25 — 30  for  grain  sizes  300 — 1  jx.  and  is  —1750  for  very  thin 
films  of  artificial  hsematite.  The  true  coeff.  of  magnetisation 
decreases  with  increase  of  field  and  approaches,  for  all  powder 
samples,  the  limiting  val.  %  =  20  X  10~°.  N.  M,  B. 

Magnetic  susceptibility  and  constitution  of  nitroso-pentammine 
cobalt  salts.  S.  P.  Ghosh  and  P.  Ray  {/.  Indian  Chem.  Soc.,  1943, 
20,  409 — 413). — Redetermination  of  the  magnetic  moment  of  the 
black  and  red  isomerides  of  [Co(NHJs(NO)]++  salts  gives  a  para¬ 
magnetic  moment  of  1*5  Bohr  magnetons  for  the  biaclt  chloride 
and  a  diamagnetic  val.  for  the  red  nitrate.  The  electronic  structure 
of  the  complexes  is  discussed.  L.  J,  J. 

High» temperature  heat  contents  ol  magnesium  nitrate*  ealeinm 
nitrate*  and  barium  nitrate.  C.  IT.  Shomate  (/.  Amer.  Chem.  Soc., 
1944,  68,  928 — 929). — High-temp,  heat  content  measurements  on 
Mg(NG3),  (399—623°  k.),  Ca(M03)2  (403—815°  k.),  and  Ba(NOa)a 
(411 — 8823  k.)  arc  used  to  derive  equations  for  heat  content  and  Cp 
and  vals,  of  entropy  (S)  for  50°  intervals  from  350°  k.  W.  R.  A. 

Melting  of  crystalline  polymers,  (Miss)  E.  M.  Frith  and  R.  F. 
Tuckett  {Trans.  Faraday  Soc.,  1944,  40,  251 — 260). — On  the  basis  of 
a  fringed  micelle  model  a  thermodynamic  relation  is  obtained  between 
the  m.p.  and  the  proportion  6  of  amorphous  material  in  the  structure. 
The  convergence  of  m.p.  in  a  homologous  series  and  the  existence  of 
a  range  of  melting  in  materials  containing  cryst.  and  amorphous 
parts  in  equilibrium  are  necessary  consequences  of  the  theory. 
Calc.  vals.  of  the  cryst. -amorphous  equilibrium  over  a  range  of 
temp,  agree  with  experimental  data  for  rubber  and  polyethylene. 
Extension  of  the  treatment  to  stretched  polymers  is  in  qual.  agree¬ 
ment  with  observation  for  rubber.  F.  L.  U. 

Dissociation  of  ammonium  chloride.  C,  C.  Stephenson  (/.  Chem. 
Physics ,  1944,  12,  318— 319).— The  standard  free  energy  of  dissoci¬ 
ation  of  NH4C1  into  NHS  and  HC1,  calc,  from  dissociation  pressures 
and  heat  capacities  and  from  solubility  and  activity  coeffs.  of  aq. 
solutions,  gives  the  vals.  21,860  and  21,780  g.-cal.  per  g.  mol., 
respectively,  at  298TD  k.,  in  agreement  with  the  assumption  of 
complete  dissociation  in  the  vapour  phase.  The  corresponding 
vals.  for  AH  at  298*1°  K.  are  42,160  and  42,260  g.-cal.  per  g.-mol., 
respectively.  The  standard  entropy  of  aq.  NH4*  at  298TQ  k.  is 
calc,  as  26*5  and  27*1  g.-cal.  mol"1  deg.™1,  respectively,  from  the 
above  sets  of  data.  L.  J.  J. 

Entropy  values  in  homologous  series  of  salt-like  solid  materials* 
W.  D.  Treadwell  and  B.  Mauderli  (Helv.  Chim.  Ada ,  1944,  27, 
567 — 571 ) .—Comparison  of  the  entropy  vals.  (S)  of  various  series 
of  elements  and  compounds  indicates  that  for  the  corresponding 
compounds  of  a  group  in  the  periodic  classification  S  increases 
linearly  with  the  mol.  wt.  of  the  compound  and  can  be  expressed  as 
S2ts  =  a  (log  Mt  +  p  log  Ma)  4™  b,  where  Mc  and  Ma  are  the  mol. 
wts,  of  the  cation  and  anion,  respectively,  p  —  valency  of  cation/ 
valency  of  anion,  and  a  and  b  are  const,  for  the  particular  series  but 
vary  with  the  series.  j.  W.  S. 

Thermal  expansion  of  plastic  materials*— See  B.,  1944,  II,  207. 

Van  der  Waals5  cohesion  constant.  F.  C.  Auluck  and  R.  N.  Rai 
[Current  Set.,  1944, 13.  126 — -127).— Solving  the  Schrodinger  equation 
for  a  hole  in  a  liquid  leads  to  expressions  for  the  van  der  Waals 
const,  a  —  2*4:V2a(apfhl)l!7  and  the  intrinsic  pressure  pQ  « 
2*4a(ap//t4)1/7  in  terms  of  the  mol.  vol,  F,  the  surface  tension  a,  and 
the  density  p.  E.  J.  J. 

Attempt  to  define  a  perfect  liquid.  J.  F.  E.  Duclaux  {Ann. 
Physique,  1943,  [xi],  18,  209 — 215). — Theoretical  considerations  are 
based  on  a  comparison  of  the  known  properties  of  various  liquids  in 
order  to  determine  those  of  a  perfect  liquid.  N.  M.  B. 

Rheochor  and  its  application.  W.  V.  Bhagwat,  P.  M.  Toshniwal, 
and  V.  A.  Moghe  (/.  Indian  Chem.  Soc.,  1944,  21,  29 — 31). — Vals, 


for  at.  rheochor s  have  been  calc.,  the  substitution  of  vfi  for  yl  in  the 
parachor  being  used  (cf.  A.,  1943,  I,  301).  The  vals.  obtained  arc 
H  1-77,  C  6*44,  O  6-02,  S  11*28,  Cl  11*6,  Br  13*8,  and  Hg  8*75.  When 
substituted  for  various  org.  liquids,  these  vals.  reproduce  the 
rheochors  of  the  compounds  with  fair  accuracy ;  alcohols  and 
aromatic  hydrocarbons  show  marked  deviations.  The  formula 
Rm  —  i?(l  —  x)  xRzt  where  Rmt  R,  and  Rz  'are  the  rheochors  of 
solution,  solvent,  and  solute,  respectively,  and  x  is  the  mol.  fraction 
of  the  solute  in  solution,  extends  the  calculation  to  solutions,  c.g.t 
of  sucrose.  L.  S  T. 

Viscosity  of  methyl  dilinoleaie.— D.  W.  Young  and  R.  E.  Bier- 
tuempfel  (J.  Amer.  Chem.  Soc.,  1944,  68,  843—844). — Vals*  of  are 
given  for  the  range  —40s  to  100°.  W.  R.  A. 

Viscosimetric  behaviour  of  malt  extracts*— See  B.,  1944,  III,  158. 
Thermoplastic  flow  of  polystyrene*— See  B.,  1944,  II,  207. 

V.— SOLUTIONS,  DISPERSIONS,  AND  MIXTURES. 

Molecular  state  of  mixtures*  F.  Michaud  ( CompL  rend.,  1943,  216, 
840 — 842). — It  is  shown  theoretically  that  in  binary  mixtures  the 
relative  lowering  of  v.p.  of  the  two  components  is  the  same  for  that 
concn.  which  corresponds  to  max.  free  energy,  and  this  is  confirmed 
by  vals.  taken  from  "  International  Critical  Tables/'  which  show 
that  the  free  energy  of  a  binary  mixture  is  a  max.  when  the  concns. 
are  equimol.  Exceptions  occur  when  the  two  roots,  tend  to  combine 
in  some  ratio  other  than  1:1.  A.  J.  M. 

Diffusion  equations*  their  representation  by  models*  and  diffusion 
experiments  with  silica  gels.  HI*  Diffusion  in  a  defined  space  with 
initial  local  differences  ol  concentration*  A.  Dobrowsky  [Kolloid  Z., 
1943,  105,  149 — 160). — The  diffusion  equations  are  solved  to  give 
the  concn.  gradients  and  amounts  of  substance  diffusing  after  any 
time,  in  defined  vols.  of  uniform  cross-section,  with  various  boundary 
conditions.  The  equations  are  verified  by  experiments  on  the 
diffusion  of  aq.  Na2Cr<>07  in  Si02  gels,  and  by  hydraulic  models 
(cf.  A.,  1944,  I,  197).  ~  J.  H.  Ba. 

Dielectric  properties  of  dipolar  ions  in  mixed  solvents,  G.  Oster 
( J .  Amer,  Chem.  Soc.,  1944,  66,  948 — 951). — A  theory  of  the  decrease 
in  dielectric  increment  of  dipolar  ions  with  decrease  in  €  of  the  solvent 
mixture  is  developed.  On  the  basis  of  electrostatic  theory  dipolar 
ions  would  be  expected  to  sort  out  the  solvent  constituent  of  higher 
e,  thus  producing  a  shell  of  material  of  greater  c  which  would  act 
as  an  electrostatic  shield  decreasing  the  effective  dipole  moment 
and  dielectric  increment  ol  the  dipolar  ion  and  becoming  more 
pronounced  as  the  difference  in  c  of  the  shell  surrounding  the 
dipolar  ion  and  that  of  the  liquid  in  the  bulk  of  the  solutions 
widens.  The  theory  is  in  general  accord  with  observed  results. 

W.  R.  A. 

Dielectric  constants  of  solutions  of  glycine  and  pyridine  betaine  in 
water-dioxan  mixtures,  G.  Oster,  (Miss)  D.  Price,  L.  G*  Joyner,  and 
J.  G.  Kirkwood  (/.  Amer .  Chem.  Soc.,  1944,  66,  946 — 948). — Vals.  of 
e  for  solutions  of  glycine  and  pyridine  betaine  (I)  in  HttO-dioxan 
mixtures  at  25°  are  given.  The  dielectric  increments  of  both 
solutes  show  a  regular  decrease  with  decreasing  c  of  the  solvent 
mixture,  similar  to  that  exhibited  by  glycine  betaine  and  the 
henzbctaincs.  The  possibility  of  the  reversion  of  (I)  to  the  non- 
ionised  form  is  examined  and  calculations  have  shown  that  the 
charged  groups  could  approach  each  other,  and  thus  account  for 
the  experimental  results,  only  if  valency  bonds  were  greatly  distorted. 

W.  R.  A. 

Viscosity  of  aqueous  solutions  of  electrolytes  as  a  function  of  the 
concentration.  VIH.  FSt&ssium  ferricyanide.  G.  Jones  and  S.  M. 
Christian  (J.  Amer.  Chem .  Soc.,  1944,  88,  1017 — =1019). — Data  for 
p  and  t)  of  aq.  K3Fe(CN)  6  up  to  saturation  are  recorded.  Equations 
connecting  p ,  and  1/rj  with  cone n,  are  given.  K3Fe(CN)B  solutions 
verify  the  predictions  of  Falkenhagen  and  Vernon.  W.  R.  A. 

Existence  of  an  intermediate  precipitated  phase  in  the  decomposition 
of  the  solid  solntion  ol  aluminium  and  magnesium.  P.  Lacombe 
{CompL  rend 1943,  217,  175— 177).— If  the  Al-Mg  system  is 
annealed  at  a  low*  temp.  (<280°)  and  if  the  re-dissolution  of  the 
pptd.  phase  with  rise  of  temp,  is  followed  by  dilatometry  or  con¬ 
ductivity,  there  is  an  anomaly  in  the  curve  at  280°.  If  the  duration 
of  annealing  is  prolonged  the  anomaly  disappears.  There  is  no 
anomaly  If  the  annealing  is  carried  out  at  temp,  >280°.  This  is 
due  to  an  intermediate  pptd.  phase,  the  occurrence  of  which  has 
also  been  followed  by  A -ray  analysis.  This  indicates  that  below 
280°  a  phase  different  from  Al3Mg3  exists,  but  if  the  alloy  is  heated 
at  >280°  for  a  few  min.  the  pptd.  phase  disappears  and  the  normal 
diagram  for  the  p  phase  is  obtained.  This  result  is  confirmed  by 
thermal  analysis.  A.  J.  M. 

Phase  diagram  of  the  copper-irou-silicon  system  from  90  to  100% 
copper*  A.  G.  H.  Andersen  and  A.  W.  Kingsbury  (Amer.  Inst. 
Min.  Mel.  Eng.,  Tech.  Pubt.  1510,  1942,  10  pp. ;  Metals  Tech.,  9. 
No.  6) — Cu™Fe  and  Cu-Fe-Si  alloys  were  examined  by  the  X-ray 
powder  method  after  quenching  from  400—1025°.  Fe-rich  phases 
were  identified  by  chemical  analysis  after  removal  of  the  Cu-rich 
phase  with  HN03.  Isothermal  sections  of  the  three-component 
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diagram  are  given  for  temp,  between  600°  and  875°,  and  diagrams 
showing  the  effect  of  Si  on  Cu  containing  0*5  and  2%  Fe,  based  on 
the  authors'  and  previous  work.  R.  Ke. 

Rate  of  precipitation  of  silicon  from  solid  solution  of  silicon  in 
aluminium,  L.  K.  Jetter  and  R.  F.  Mehl  (Amer.  Inst.  Min.  Met. 
Eng.,  Tech .  Publ.  1508,  1942,  16  pp. ;  Metals  Tech.,  9,  No.  6).— 
Using  a  new  dilatometer  (cf.  C„,  1944,  Part  4)  measurements  were 
made  for  isothermal  ageing  at  temp,  of  196—236°  for  five  quenched 
alloys  containing  0*41 — 1*23%  Si.  The  effect  of  rate  of  quenching 
is  also  described.  The  rate  of  dilation  increases  with  increase  in 
solute  concn. .  and  with  increasing  temp,  and  also  with  rate  of 
quenching  owing  to  the  nucleating  effect  of  the  quenching  strain. 
Ihe  results  are  treated  theoretically,  assuming  that  the  pptn.  is 
due  to  formation  and  growth  of  nuclei.  R.  Ke. 

Constituting  of  lead-rich  lead- antimony  alloys.  W.  S.  Pellini 
and  F.  N.  Rhines  (. Amer .  Inst.  Min.  Met.  Eng.,  Tech .  Publ.  1506, 

1942,  7  pp.  ;  Metals  Tech.,  9,  No.  6). — The  solidus  and  eutectic 

temp,  were  determined  with  a  specially  designed  apparatus  by 
observing  the  temp,  at  which  a  slowly  heated  lightly  loaded  specimen 
was  ruptured.  The  solid  solubility  limit  is  3 ”5%  Sb  at  the  eutectic 
temp.,  251*5±0*5°.  -  R,  Ke. 

Solubility  products  of  copper  oxides  and  hydroxide  and  the  solu¬ 
bility  of  copper  hydroxide  in  sodium  hydroxide  solution,  W.  Feit- 
knecht^  (Helv.  Chim.  Acta ,  1944,  27,  771—775).— The  energy  of 
formation  of  Cu(OH)2  is  recalc. '  from  other  thermal  data  as 
=  —85*41  kg.-cal.  From  this  and  other  data  the  following 
solubility  products  (S)  are  calc.  SCUao  =  [Cu'][OH']  =  1*26  X  10"15, 
Scuo  =  [Cu**][OH/]8  =  1*0  X  10-so,  SWOmt  =  [Cu**][OHT  - 

1*6  X  10“3®.  From  the  Cu  remaining  in  solution  immediately  after 
a  little  Cu(N03}2  is  treated  with  an  excess  of  N-NaOH  and  the 
amount  remaining  after  the  solution  has  been  kept  for  4  months 
so  as  to  cause  pptn.  of  CuO  the  equilibrium  consts.  of  the  reactions 
Cu(OH)2  +  20H'  ^  Cu(OH)4'7p  CuO  +  HsO  +  20H'  ^  Gu(OH)4" 
and  Cu(OH)/'  Cu“  +  4{OH)'  are  calc,  as  5*3  x  102,  6*5  X  IQ3, 
and  7*5  x  10~n,  respectively.  J.  W.  S. 

Effect  of  sulphide  ion  hydrolysis  on  the  solubility-solubility  product 
relationship  of  metallic  sulphides.  P.  van  Rysselberghe  and  A.  H. 
Gropp  (J.  Ghent .  Educ.,  1944,  21,  96 — 99). — A  theoretical  treatment 
in  which  the  extensive  hydrolysis  of  S"  is  taken  into  account  in 
establishing  the  correct  relationship  between  the  solubility  and  the 
solubility  product  of  sparingly  sol.  sulphides.  The  formation  of 
complex  ions  is  the  probable  explanation  of  the  lack  of  agreement 
between  simple  theory  and  facts  for  ZnS,  CdS,  and  CuS.  L.  S.  T. 

Mutual  ^  solubility  in  the  ternary  system  cadmium-cobalt-zinc 
mereuri  thiocyanates.  L  Binary  system  Cd[Hg(0NS)4]~ 
Co[Hg(CNS)4].  M.  Straumanis  and  W.  Stahl  (Z.  physical. .  Chem 

1943,  A,  193,  97— 111).— Co[Hg(CNS)4]  (I),  Zn[Hg(CNS)4],  and 

Cd[Hg(CNS)4  (II)  all  crystallise  as  tetragonal  bisphenoidal  (S4), 
body-centred.  The  space-group  is  therefore  S4,  with  2  mols.  per 
unit  cell.  Lattice  consts.  at  room  temp,  are,  respectively :  a 
11*0868,  11*0616,  11*4403,  c  4*3652,  4*4287,  4*2043  a„  eja  0-3937, 
0*4002,  0*3676,  v  536*56,  541*90,  550*26  a.3  The  (I)-(II)  system 
shows  complete  miscibility  by  exchange  between  Co‘2  and  Cd\ 
with  deformation  of  the  crystal.  The  Vegard  additivity  law  holds 
within  experimental  error.  L,  j.  j. 

Solubilities  of  high  mol.  wt.  symmetrical  normal  aliphatic  tertiary 
amines.  A.  W.  Ralston,  C.  W.  Hoerr,  and  P.  L.  Du  Brow  (J.  Org . 
Chem.,  1944,  9,  259— 266).— Solubilities  of  N(C8H1?)3  (I),  N(CWH2B)3 

(II) ,  and  FT (C j 8H3 7 ) 3  (XXX)  have  been  determined  at  10  intervals 
between  —60°  and  60°  in  GeHfts  cyclohexane  (IV),  CC14,  CHCI3, 
Et2Oa  EtOAc,  BuOAc,  COMe2,  COMeEt.  MeOH,  95%  EtOH,  Pr£OH, 
and  BuaOH.  The  solubility  curves  are  generally  similar  to  those 
of  the  corresponding  primary  and  sec.  amines  (cf.  A.,  1944,  I,  123; 
II,  248),  from  which  the  tert.  amines  differ  in  being  more  sol.  in 
(IV)  than  in  CaHs.  (Ill)  differs  from  all  other  amines  studied  in 
being  less  sol.  in  €HC13  than  in  CC14  at  lower  concns.  (I),  (XX),  and 

(III)  form  simple  eutectics  with  CeHa,  (IV),  and  CC14.  With  increase 

in  polarity  of  the  solvent  solubility  decreases  markedly,  especially 
at  lower  temp.,  and  in  several  solvents  a  region  of  two  immiscible 
solutions  appears.  H.  W. 

Solubilities  of  high  moL  wt.  normal  aliphatic  primary  alcohols. 
C,  W.  Hoerr,  H.  j.  Harwood,  and  A.  W.  Ralston  (J.  Org .  Ghent.,  1944, 
9f  267— 280).— Solubilities  of  the  alcohols  with  10,  12,  14,  16,  and 
18  C  have  been  determined  between  —40°  and  50°  in  the  solvents 
used  for  tert.  amines  (preceding  abstract),  and  in  EtNOa  and  MeCN. 
The  behaviour  of  the  alcohols  is  similar  to  that  of  other  long-chain 
compounds  studied,  and  their  solubility  curves  resemble  those  of 
the  nitriles  and  acids  (cf.  A.,  1044,  I,  122;  1943,  I,  87),  which  have 
a  similar  degree  of  polarity.  Simple  eutectics  are  formed  with  C6Ha, 
cyclohexane,  and  CC14,  in  which  the  solubilities  decrease  in  the  order 
given.  With  increasing  polarity  of  the  solvent  the  solubilities 
decrease  at  lower  and  increase  at  higher  temp.  In  highly  polar 
solvents  two  immiscible  solutions  appear  over  considerable  ranges 
of  concn.,  as  with  the  tert.  amines;  an  exception  to  this  behaviour 
is  provided  by  ClsHas*OH  and  CiaH37*OH  in  EtMD2.  With  increase 
in  the  mob  wt.  of  the  alcohol  the  solubility  curves  become  steeper 


at  low  and  flatter  at  higher  concns.  The  behaviour  cannot  be 
accounted  for  by  mol.  association  alone.  H.  W. 

Accommodation  coefficients  on  gas-covered  platinum.  I.  Amdur, 
M.  M.  Jones,  and  H.  Pearlman  [J.  Chem.  Physics,  1944,  12,  159 — 
166). — At  room  temp.,  accommodation  coeffs.  (a)  on  a  completely 
gas-covered  Pt  wire  are  :  He  0*403±0*001,  Ne  0*700 ±0*002, 
A  0*847 ±0-002,  Kr  0*844±0*002,  Xe  0*858±0*002,  H,  0*312±0*001, 
D2  0*393±0-001,  N2  0*769±0*002,  CO  0*772  ±0*002,  0*782±0*002. 

Temp,  is  without  influence  at  18*9 — 30*5°.  a  increases  with  pressure 
up  to  -0*1  mm.  and  then  remains  const,  throughout  the  range  of 
free  mol.  conduction.  Results  are  corr.  for  radiation,  wire  con¬ 
duction,  and  free  mol.  conduction  effects  on  temp,  distribution 
along  the  Pirani  gauge  wire  used.  L.  J.  j. 

Adsorption  analysis,  X.  A.  Tiselius  ( Kolloid-Z. 1943,  105,  101 — 
109). — When  a  solution  is  passed  through  an  adsorbent,  e.g.,  activ¬ 
ated  charcoal,  the  solute  is  adsorbed  so  that  pure  solvent  passes 
until  the  adsorbent  is  saturated  with  solute,  after  which  the  solution 
appears  separated  by  a  sharp  boundary  from  the  solvent.  In  a 
solution  having  several  solutes,  several  boundaries  are  obtained. 
In  the  apparatus  described  an  interferometer  is  used  for  observing 
these  boundaries  and  three  methods  of  application  are  described. 
In  "  front  "  analysis  the  vol.  of  solvent  passed  before  the  appear¬ 
ance  of  the  solution  front  (retardation  voL,  vr)  is  measured.  vx 
(when  corr.  for  solvent  initially  present  on  the  adsorbent)  is  equal 
to  the  adsorption  coeff.  «a  at  the  concn.  used,  and  the  method  can 
be  applied  in  certain  cases  to  the  determination  of  adsorption 
isotherms.  Retardation  vols.  are  given  for  various  sugars  (in  0*2% 
aq.  solution),  amino-acids,  and  peptides  (in  0*5%  aq.  solution).  In 
the  case  of  mixed  solutes  mutual  influence  on  the  vals.  of  is 
observed  unless  the  individual  are  widely  different.  This  inter¬ 
ference  occurs  in  a  mixture  of  lauric  and  palmitic  acids.  In  elution 
analysis  the  adsorbed  solute  is  washed  through  by  a  solvent,  which 
produces  zones  of  the  solutions  travelling  with  speeds  dependent 
on  a  a*  Zone  spreading  introduces  difficulties,  but  the  method 
gives  useful  results  when  the  solute  is  weakly  adsorbed.  In  dis¬ 
placement  analysis  the  adsorbed  solute  is  displaced  by  another 
solute  (e.g.,  PhOH),  in  which  case  the  zones  are  usually  well  defined. 
A  separation  of  such  similar  substances  as  sucrose  and  maltose  is 
observed  by  this  method.  Difficulties  arise  with  very  weakly 
adsorbed  solutes  (zone  spreading)  and  displacement  is  not  usually 
quant,,  but  it  can  be  made  so  by  preliminary  treatment  of  the 
adsorbent.  j.  H.  Ba. 

Water  sorption  by  maize  starch —See  B.,  1944,  III,  157. 

Elucidation  of  dyeing  processes,  R.  Haller  (Kolloid-Z.,  1943,  105, 
47— 149) —Consideration  of  the  data  on  the  dyeing  of  ALX>3  (pro¬ 
duced  by  anodic  oxidation  or  suspended  in  H20)  shows  that  the 
dyeing  efficiency  depends  on  the  degree  of  dispersion  of  the  A1203 
and  of  the  dye.  Even  if  the  dyeing  process  is  a  chemical  reaction, 
as  for  certain  animal  fibres,  it  may  in  certain  conditions  be  based 
on  adsorption.  J.  H.  Ba. 

Surface  of  solids,  X,  Extension  of  the  attractive  energy  of  a 
solid  into  an  adjacent  liquid  or  film,  the  decrease  of  energy  with 
distance*  and  the  thickness  of  the  film,  W.  D.  Harkins  and  G.  Jura 
(/.  Amer .  Chem .  See.,  1944,  66,  919 — 927).— Practically  every  film 
adsorbed  on  the  surface  of  non-porous  solids  has  been  found  to  be 
highly  multimoh  at  v.p.  slightly  <  saturation.  The  effect  of  distance 
on  the  intermol.  attraction  between  a  solid  and  an  adjacent  liquid 
or  an  adsorbed  layer  has  been  determined  in  energy  units.  The 
energy  decays  exponentially  with  distance.  The  energy  of  vaporis¬ 
ation  of  HaO  at  25°  (Q)  is  10,540  g.-cal.  per  mob,  but  if  the  water 
is  adsorbed  on  a  clean  surface  of  cryst.  Ti02  (anatase)  this  energy  is 
increased  by  amounts  depending  on  the  no.  of  layers  of  H20  adsorbed, 
the  vals.  for  one,  two,  three,  four,  and  five  layers  being  6550,  1380, 
450,  80,  and  40  g.-cal.  per  mol.  >  Q.  Consequently  at  least  5  mol. 
layers  of  HgO  should  be  adsorbed  on  anatase  before  saturation  of 
the  vapour  is  attained  and  experimental  evidence  shows  thicknesses 
of  >15  a.  With  N2  at  —195*6°  the  measured  thickness  is  36  a. 
(10  mol.  layers).  At  0°  «-C.tH10  attains  a  thickness  of  64  a.,  but 
the  thickness  of  the  first  mol.  layer  is  ^4  a.  since  the  mols,  lie  fiat 
on  the  surface.  Until  about  the  seventh  layer  the  degree  of  orient¬ 
ation  is  small  but  thereafter  the  surface  of  the  film  should  exhibit 
practically  the  same  orientation  as  liquid  «-C4H  l0.  These  results 
are  not  in  accord  with  Langmuir's  theory  of  unimol.  layers,  or  with 
the  combined  monolayer  plus  capillary  condensation  theory.  They 
show  that  films  adsorbed  on  plane  surfaces  usually  attain  greater 
thicknesses  than  on  porous  solids,  but  PreGH  on  BaS04  is  an 
exception  and  H20  on  hydrophobic  solids  should  also  be  an  excep¬ 
tion.  Whilst  these  results  show  general  agreement  with  the  multi- 
mol.  theory  of  Brunauer,  Emmett,  and  Teller  (A.,  1938,  I,  190), 
the  assumption  in  the  theory  that  the  energy  of  vaporisation  of 
the  second  adsorbed  layer  is  >  the  energy  of  vaporisation  of  the 
liquid  is  shown  to  be  incorrect.  Capillary  condensation  does  not 
appear  to  play  an  important  role  in  the  sorption  with  cryst.  powders 
of  the  type  used.  W.  R.  A. 

Surface  tension  and  van  der  Waals5  equation*  F.  C.  Au|uck  and 
R.  N.  Rai  (J.  Ghent.  Physics ,  1944,  12,  321— 322).— Fiirth’s  f*  hole  " 
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treatment  of  liquids  (A.,  1941,  I,  360)  leads  to  a  connexion  between 
the  van  der  Waals  const,  a  and  the  surface  tension  (y).  The  treat¬ 
ment  gives  the  relation  a  —  T3F2[y3/2/(fc2’)i].  Vais.  calc,  for  a  no. 
of  liquids  differ  from  the  corresponding  vals.  of  a  from  gas  data  by 
a  nearly  const,  factor  of  ~2.  A  similar  degree  of  agreement  is 
given  by  vals.  of  a  calc,  from  y  and  p  vals.  by  means  of  the  Schrod- 
inger  equation.  L.  j.  J. 

Pseudo-optics  in  capillary  phenomena.  II.  R.  E.  Liesegang 
(Kolloid-X.,  1943,  105,  98—101 ;  cf.  A.,  1944,  I,  58).— The  method  of 
analysis  of  mixtures  by  means  of  capillary  rise  on  unglazed  paper 
is  extended  by  applying  it  to  small  drops  of  mixture  solution  pre¬ 
viously  dried  on  the  paper,  and  allowing  the  capillary  rise  of  H,0 
to  take  place  first  in  one  direction,  followed  by  drying,  and  then  in 
the  direction  at  right  angles.  Pseudo-optical  effects  produced  by 
pore  blocking  and  cuts  in  the  paper  tend  to  obscure  the  resulting 
picture,  but  any  confusion  can  be  overcome  by  marking  the  water 
line  at  intervals.  J-  H.  Ba. 

Structure  of  the  collodion  membrane  and  its  electrical  behaviour. 
VUL  Quantitative  studies  concerning  the  acidic  properties  of  col¬ 
lodion  and  their  correlation  with  membrane  structure  and  activity. 

K,  Sollner  and  J.  Anderman.  IX,  Water  uptake  and  swelling  o! 
collodion  membranes  in  aqueous  solutions  ol  organic  electrolytes  and 
non-electrolytes.  K.  Sollner  and  P.  W.  Beck  (J.  Gen.  Physiol, 
1944,  27,  433—449,  451— 460).— VIII.  A  no.  of  collodion  (I)  preps, 
were  brought  into  the  state  of  free  acids  by  exchange  of  all  other 
cations  for  H"  and  their  acid  nos.  in  the  dissolved  state  and  their 
base- exchange  capacities  in  the  fibrous  state  were  determined. 
The  acid  no.  is  lowest  for  highly  purified  (I)  and  highest  for  highly 
oxidised  (I),  but  the  ratio  of  the  extremes  of  acid  nos.  is  only  1  :  3-3, 
corresponding  with  a  mean  equlv.  wt.  ratio  of  100,000  :  30,000. 
Base-exchange  capacities  vary  considerably,  the  ratio  of  the  lowest 
and  highest  vals.  being  1  :  200.  In  electrochemically  inactive  (I) 
only  one  in  770  acid  groups  is  available  for  base  exchange,  whereas 
in  the  most  active  (I)  one  group  in  13  is  available.  The  high  vals. 
obtained  for  oxidised  (I)  are  due  not  so  much  to  the  high  acid  nos. 
as  to  their  more  open  micellar  structure.  This  structural  difference 
is  ascribed  to  the  presence  of  a  small  fraction  of  low  moL  wt.  which 
inhibits  normal  formation  and  arrangement  of  micelles.  There  is 
reasonably  good  correlation  between  acid  no.  and  electrochemical 
activity,  low  acid  nos.  being  found  with  the  least  active  preps., 
but  correlation  between  base-exchange  capacity  and  activity  is  poor, 
low  capacity  vals,  being  accompanied  by  low  as  well  as  high  activity, 
although  high  capacities  are  always  associated  with  high  activities. 

IX.  The  swelling  of  dried  (I)  in  aq.  solutions  of  org.  electrolytes 
and  non-electrolytes  depends  on  the  nature  of  the  solute.  No 
significant  swelling  occurs  with  hydrophilic  solutes,  e.g.,  EtOH, 
PhS03H,  2-C10H7'SO3H,  glycerol,  glucose,  citric  acid,  but  with 
carbophilic  solutes,  e.g.,  higher  alcohols  and  fatty  acids,  where 
swelling  effect  increases  with  increasing  mol.  wt.,  PhGH,  m- 
NOs'C6H4sOH,  the  swelling  is  >  in  absence  of  solute.  The  amount 
of  HtO  taken  up  by  (I)  in  presence  of  some  solutes  is  the  amount 
taken  up  in  absence  of  solute;  (I)  which  has  thus  accumulated  a 
significant  quantity  of  org.  solute  has  probably  a  different  structure 
from  (I)  wetted  with  HaO  only,  C.  R.  H. 

Diffusion  of  gaseous  hydrocarbons  through  rubber  membranes. 

L.  Long  (/.  Chem.  Educ .,  1944,  21,  139 — 141).— Apparatus,  method, 

and  results  for  diffusions  of  C7Hlg  and  of  tso-C8H18  through  various 
diaphragms  of  rubber  and  neoprene  under  different  conditions  of 
temp,  and  pressure  are  described.  L.  S.  X. 

Effects  of  pressure  on  the  properties  of  liquids  and  solutions  of 
electrolytes,  B.  B.  Owen  (J.  Chem.  Educ.,  1944,21,  59—63,  84; 
cf.  A.,  1943,  I,  298).— The  dependence  on  pressure  of  the  partial 
molal  vols.  of  the  components  of  ionic  reactions  is  discussed,  and  a 
correlation  of  their  behaviour  in  terms  of  ionic  dimensions  is 
attempted,  the  equations  of  Tait  and  of  Born  and  Tammann’s 
hypothesis  being  used  for  the  purpose.  A  relationship  between  e 
and  sp.  vol.  of  the  pure  solvent  is  derived.  L.  S.  T. 

Magnetic  rotativities,  HI.  Ionic  (heteropolar)  associations.  R. 

de  Mallemann  (Ann.  Physique,  1943,  [xi],  18,  56 — 72;  cf.  ibid. 
1942,  [xi],  17,  360).— A  theoretical  examination  of  rules  for  mixtures, 
and  electrolytic  solutions.  Conclusions  based  on  considerations  of 
available  data  are  discussed.  N.  M.  B. 

Effect  ol  the  colloidal  state  or  suspensions  on  the  transmission  of 
infra-red  up  to  20,000  A,  through  substances*  M.  Deri  here  ( CompL 
rend.,  1943,  217,  201 — 211).—' The  transmission  of  infra-red  rays  by 
a  suspension  of  bentonite  has  been  studied.  Thin  sheets  of  ben¬ 
tonite  were  also  prepared.  The  leaflets  transmitted  infra-red 
radiation  much  better  than  the  suspensions.  The  Brownian  move¬ 
ment  thus  affects  the  transmission  considerably.  A.  j.  M. 

Structure  ol  highly  purified  sulphide  sols,  HI.  Structure  and 
temporary  reactions  of  highly  purified  sulphur  sol.  W.  Pauli,  E. 
Russer,  and  P.  Balog  (Helv.  Chim.  Ada,  1944,  27,  585—612;  cf, 
A.,  1937,  I,  237,  514). — S  sol,  prepared  by  interaction  of  cone. 
HjS04  and  cone.  aq.  N a„S£Og,  pptn,  with  saturated  aq.  NaCl  and 
agitation  of  the  ppt.  with  HzO,  followed  by  electro-dialysis,  is  yellow 
by  reflected  and  orange  yellow  by  transmitted  light.  The  [H*J 


calc,  from  the  conductivity  of  the  sol  is  <  that  determined 
by  conductometric  titration  with  NaOH  or  Ba(OH)2  but  increases 
gradually  when  the  sol  is  kept.  From  the  Ag'  consumed  and  H’ 
liberated  when  the  sol  is  treated  with  AgNOs  and  immediately 
titrated  with  NaOH  the  amounts  of  HaSa03  and  polythionic  acids 
(I)  present  have  been  determined.  Results  on  a  coagulum  obtained 
by  freezing  the  sol  indicate  that  the  H2S203  is  firmly  bound  to  the 
S,  whilst  (I)  is  an  impurity  in  the  aq.  phase.  The  sol  gradually 
reacts  directly  with  AgN03,  I,  and  NaOH  and  the  reactions  involved 
are  discussed.  The  ease  of  coagulation  by  electrolytes  follows  the 
normal  order  of  cations  and  anions,  excepting  that  increase  in  [Hs] 
has  a  stabilising  effect.  The  markedly  hydrophilic  character  of  the 
sol  is  accounted  for  by  the  high  proportion  of  stabilising  electrolyte, 
~1  mol.  of  HaS203  to  4  atoms  of  S.  J.  W.  S. 

Variation  of  magnetic  properties  of  ferric  hydroxide  sols  on  addition 
of  hydrochloric  acid.  A.  Boutaric  and  (Mile.)  P.  Berth ier  ( Compi . 
rend 1943,  216,  757 — 758). — Making  use  of  the  law  of  addition  of 
magnetic  properties  it  is  possible  to  obtain  the  susceptibility  (*}  of 
Fc(OH)3  sols,  and  its  variation  with  the  addition  of  various  amounts 
of  HC1  (0*05 — 0»5n).  x  increases  with  [HC1],  and  with  time,  ap¬ 
proaching  the  limiting  val.  +193  X  10"°,  This  is  of  the  same  order 
as  x  for  Fc111  salts  in  solution.  The  method  makes  it  possible  to 
follow  the  progressive  breakdown  of  micelles  of  Fe(OH)3. 

A.  J.  M. 

Precipitation  of  proteins  by  synthetic  detergents.  F.  W.  Putnam 
and  H.  Neurath  (/.  Amer .  Chem.  Soc.,  1944,  66,  692—607).— 
Anionic  detergents  ppt.  proteins  only  in  the  cationic  form,  no  pptn. 
occurring  at  pH  >  the  isoelectric  point  of  the  protein.  In  the 
system  cryst.  horse  ser u m-albumi n-N a  dodecyl  sulphate  pptn.  is 
related  to  protein-detergent  wt.-conen.  ratio,  pH,  temp.,  and  ionic 
strength.  When  protein-detergent  complexes  are  dissociated  by 
Ba  salts  the  recovered  protein  is  in  a  regenerated  state,  as  indicated 
by  diffusion,  viscosity,  and  electrophoresis  studies.  The  mechanism 
and  applications  of  the  methods  are  discussed.  W.  R.  A. 

Effect  of  polyhydrie  alcohols  on  the  solubilisation  of  proteins  in 
an  organic  medium.  J.  Loisclcur  (CompL  rend.,  1943,  216,  904— 
005).— The  addition  of  (CH„*OH)2,  like  that  of  the  aliphatic  acids, 
aids  dissolution  of  proteins  in  org.  solvents  (A.,  1931,  166).  Unlike 
the  acids,  polyhydrie  alcohols  do  not  greatly  assist  the  direct  dis¬ 
solution  of  dry  proteins,  but  when  added  to  an  aq.  solution  of  a 
protein  they  prevent  its  pptn.  by  EtOH,  COMe2,  CClyCOgH, 
OH*C6H,(NO,)3,  etc.  Dilution  of  these  “  protected  ,J  solutions  with 
HvG  causes  immediate  pptn.  of  the  protein.  The  dielectric  const, 
of  the  protein  solution  is  considerably  decreased  by  the  addition  of 
the  polyhydrie  alcohol.  This  affects  the  dissociation  of  the  protein, 
favouring  formation  of  the  zwitterion.  This  fact  alone  is  in¬ 
sufficient  to  explain  the  phenomenon,  but  there  may  be  some  physical 
association  of  the  polyhydrie  alcohol  with  the  protein.  A.  j.  M. 

YI  —  KINETIC  THEORY.  THERMODYNAMICS® 

Strength  ol  strong  acids.  J-  V.  Chodalcov  (Compi.  rend .  Acad. 
Sci.  U.R.S.S.,  1943,  41,  117— 119).— The  author's  semi-empirical 
formula  for  the  dissociation  const,  of  an  acid  in  terms  of  its  anionic 
radius  r  (in  crystals)  is  1-32/r  oc  0*84  —  0*042  log  k ,  giving  k  =  103  6 
for  HsSCq  and  102'5  for  HC1.  Evidence  supporting  a  higher  strength 
for  H*S04  than  for  HC1  is  reviewed,  L.  J.  J. 

Effect  of  substituents  on  the  dissociation  constants  of  carboxylic 
acids*  J.  N.  Sarmousakis  (J.  Chem.  Physics,  1944,  12,  277 — 288). — 
Vals.  of  log  KaxEq*  the  ratio  of  dissociation  const,  of  a  substituted 
acid  to  that  of  the  parent  acid,  are  calc,  for  p-  and  m-substituted 
benzoic  acids,  by  means  of  the  Kirkwood-Westheimer  theory  on 
the  basis  of  an  oblate  spheroidal  mol.  model.  Agreement  with 
experimental  vals.  is  good  for  the  acids,  but  the  p- acids  show 
differences  which  are  ascribed  to  resonance  affects.  The  differences 
vary  very  little  with  the  single-component  hydroxy  He  solvent  used. 

J  *  J* 

Ionisation  constants  of  very  weak  acids.  Acetoxime,  methyl  ethyl 
and  diethyl  ketoximes.  C.  V.  King  and  A.  P.  Marion  (J.  Amer . 
Chem.  Soc.,  1944,  66,  977—980). — The  rate  of  decomp,  of  nitroso- 
triacetonamlne,  catalysed  by  OH',  has  been  measured  as  a  function 
of  ionic  strength  (p)  at  24*9°  up  to  [OH']  =  0*05  and  jx  =  0*22  and 
may  be  expressed  as  k  ”  (1*200— -0*479  /a) [OH'].  The  acid  dis¬ 
sociation  consts.  of  the  ketoximes  have  been  determined  as  a  func¬ 
tion  of  p,  using  the  catalytic  reaction  above  to  measure  the  [OH'] 
of  NaOH  partly  neutralised  by  ketoxime.  W.  R.  A. 

Steric  strain  and  the  anomalous  base  strength  of  normal  aliphatic 
amines.  H.  C.  Brown  and  M.  D.  Taylor  (J.  Amer.  Chem.  Soc., 
1944, 66,  846— 847).— The  base  strength  of  n -aliphatic  amines  referred 
to  BMe3  as  standard  acid  increases  from  NH3  to  NH2Me,  decreases 
with  NH3Et,  and  then  increases  regularly,  thus  displaying  a  very 
close  similarity  to  «- aliphatic  acids.  It  is  suggested  that  this 
behaviour  results  from  steric  interference,  and  that  the  point  in  the 
series  at  which  weakening  is  exhibited  will  depend  on  the  size  of 
the  mol.  of  the  reference  acid ;  the  larger  is  the  acid  the  earlier  in 
the  series  will  weakening  be  shown.  W.  R.  A. 
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Effect  of  sodium  chloride  on  the  pH  of  p-phenolsulphonate  buffers 
from  9°  to  80°.  R.  G.  Bates  and  S.  F.  Acree  (J.  Res.  Nat  Bur. 
Stand.,  1944,  32,  131 — 143). — E.m.f.  measu rements  on  mixtures  of 
£-0H*CeH4«S03K,  NaOH,  and  NaCl  have  been  made  over  the  range 
0—60°,  For  a  given  composition  pH  decreases  with  temp.,  and 
for  a  given  temp.  pH  decreases  with  increase  in  [NaCl].  The  effect 
of  NaCl  on  pH  is  satisfactorily  accounted  for  solely  by  the  change 
in  ionic  strength  and  activity  coeffs.  on  addition  of  a  third  ionised 
component  to  the  buffer.  Abnormal  and  sp.  effects  due  to  Na” 
and  Cr  appear  to  be  absent.  Equations  permitting  the  calculation 
of  the  effect  of  NaCl  on  pH  are  given.  A  method  for  the  calculation 
of  the  ionic  strength  and  pH  of  unknown  mixtures  of  sulphonatc 
and  NaOH  by  determining  the  e.m.f,  in  presence  of  two  different 
concns,  of  NaCl  has  been  devised.  C.  R.  H. 

Thermodynamics  of  azeotropic  solutions*  I.  Shift  of  equilibrium 
in  binary  systems*  O,  Redlich  and  P.  W.  Scfautz  (J.  Amer.  Chem. 
Soc.,/044,  66,  1007—1011), — Since  the  azeotropic  equilibrium  of  a 
solution  of  two  miscible  liquids  is  characterised  by  three  intensive 
variables  (temp.,  pressure,  and  composition),  the  shift  in  equi¬ 
librium  is  exhaustively  described  by  two  relations  between  the 
variables.  Assuming  that  the  vapour  is  a  perfect  gas  mixture  two 
expressions  have  been  derived,  in  which  relations  between  the 
variables  are  given  in  terms  of  ascertainable  thermodynamic 
quantities.  Azeotropic  temp. -composition  curves  depend  on 
whether  one  or  both  components  are  normal,  dissociating,  or 
associating.  Dil.  azeotropic  solutions  of  a  dissociating  substance 
belong  to  the  min.  v.p.  type.  Only  when  a  dissociating  com¬ 
ponent  is  present  does  the  temp. -composition  curve  increase  or 
decrease  without  limit  with  decreasing  concn.  in  dil.  solutions. 
When  the  temp  .-composition  curve  of  a  max.  (min.)  v.p.  system 
extends  to  a  pure  component,  this  component  is  the  more  (less) 
volatile  member.  This  rule  holds  for  both  upper  and  lower  limits 
of  the  azeotropic  temp,  range.  "  Isobaric  temp.8"  is  suggested  for 
the  temp,  at  which  the  v.p.  of  the  pure  components  are  equal.  The 
slope  of  the  temp. -composition  curve  is  steep  at  this  temp,  if  both 
components  exhibit  only  small  deviations  from  Trouton's  rule. 

W.  11.  A . 

System  acetic  acid-ammonia.  A.  W.  Davidson,  H.  H.  Sisler,  and 
R,  Stoenner  (/.  Amer .  Chem.  Soc.,  1944,  66,  779— 782).— The  temp.™ 
concn.  curve  of  the  system  AcOH-NH3  has  been  extended  (cf.  A., 
1930,  406)  to  100  mol.-%  NH3.  The  m.p.  of  NH4OAc  is  117°, 
Solid  compounds,  5NH3,4AcOH,  9NH3,AcOH,  and  (probably) 
2NH3,AcOH  have  been  shown  to  exist.  Comparison  with  the 
HgO~NH3  system  is  made.  W.  R.  A. 

System  sulphur  dioxide-acetic  add*  W.  H.  Scheub  and  C.  R. 
MeCrosky  (J.  Amer.  Chem .  Soc.,  1944,  66,  841).— The  m.p.  curve 
shows  the  existence  of  the  compound  S02(  AcOH  (m.p.  —38°).  The 
eutectic  points  are  —  46T°  and  —808°,  corresponding  with  13*2 
and  78*4  mol.-%  S02.  W.  R.  A. 

Binary  systems  formed  from  nitriles  and  halides  of  titanium*  tin* 
and  antimony.— See  A,,  1944,  II,  250. 

Binary  system  tin  tetrachloride  w-dinitrob enz ene. — See  A,,  1944, 
II,  253. 

Ternary  system  silver  bromate-s odium  bro mate-water.  J.  E. 
Ricci  and  J.  j.  Aleshnick  (J.  Amer.  Chem.  Soc.,  1944,  66,  980—983). 
—The  system  AgBr03-NaBr03-H2O  has  been  investigated  at  25° 
and  partly  studied  at  0°  and  50°.  The  compound  AgBrOa,NaBr03 
(I)  is  formed.  (I)  forms  a  continuous  solid  solution  with  AgBr03. 
NaBrOs  forms  a  solid  solution  containing  up  to  3*0%  AgBrOa, 
Ppts.  of  AgBrOa  formed  in  the  presence  of  Na*  and  excess  of  BrO/ 
ions  must  be  contaminated  with  MaBr03;  this  would  explain  the 
difficulty  of  obtaining  AgBrOg  of  const,  solubility.  The  effect  of 
these  results  on  analytical  procedures  is  discussed.  The  solubilitv 
of  AgBrOa  at  25°  is  0*204%.  W.  R.  A. 

Ternary  system  barium  bro mate-barium  chlorate-water  at  25°, 
J.  E.  Ricci  and  S.  H.  Smiley  (J.  Amer .  Chem .  Soc.,  1944,  66,  1011 — 
1015),— From  solubility  equilibrium  relations  at  25°  of  the  system 
Ba(Br03)g-Ba(C103)2-H20  the  formation  of  a  continuous  solid 
solution  of  Ba(Br03)g,H20™Ba(C103)2,H20  is  shown  and  this  would 
explain  why  it  is  difficult  to  determine  BrO/  in  the  presence  of  CIO/ 
by  addition  of  a  Ba  salt.  The  system  shows  positive  deviations 
from  ideality  (type  II  of  Roozeboom's  classification  of  solid  solu¬ 
tions),  The  distribution  const,  for  the  two  salts  between  their  aq. 
solutions  and  the  saturating  solid  solution  was  found  to  be  log 
K  =  2*0e,  in  fair  agreement  with  the  val.  calc,  from  aq.  solubilities 
of  the  salts,  log  it8"  —  I*81.  The  discrepancy  is  considered  to  result 
from  the  uncertainty  regarding  the  val.  of  the  activity  coeff.  of 
Ba(ClG3)2»  W.  R.  A. 

Systems  NaC103-NaBr-H20,  NaC103-NaI~H£G,  and  NaC!03-NaN03- 
H20  at  25°.  J.  E.  Ricci  (J.  Amer .  Chem.  Soc.,  1944,  66, 1015—1016). — 
Solubility  measurements  on  the  systems  NaC103~NaBr-H2Q, 
Naei03-Nal-H20,  and  NaC103-NaN03-H20  at  25°  indicate  that 
these  salt  pairs  do  not  form  double  salts  or  solid  solutions  at  this 
temp.  W.  R.  A. 

Heat  of  formation  of  solid  and  liquid  Mn(N03)2t6Ha0.  C.  H. 
Shomate  and  F.  E,  Young  (J.  Amer.  Chem.  Soc.,  1944,  66,  771— 


773)  .—By  measuring  the  heats  of  dissolution  in  n-H2S04  at  room  temp, 
the  heats  of  formation  of  Mn(N03)«,6H20  have  been  determined  as 
(liquid)  -557,070±310,  (solid)  -580,680 ±3 10  g.-cal.  per  g.-mol. 
The  heat  of  fusion  is  9610  ±10  g.-cal.  per  g.-mol.  W.  R.  A. 

Heats  of  formation  of  Mg(N03)2,  Mg£N03)2,6H20,  Ca£N03)2, 
Ca(N03)2,4H20,  and  Ba(N03)2.  F.  E.  Young  (J.  Amer .  Chem.  Soc., 
1944,  66,  773 — 777). — From  measurements  of  heats  of  dissolution  in 
n-HCI  the  heats  of  formation  at  25°  are  calc.  :  Mg(NOa)2  — 188,770  ± 
310;  Mg(NG3)2,6H2G  -G24,410±310 ;  Ca(NOs)a  -224,050±360 ; 
Ca(N03)2,4H20  -509,420±370 ;  Ba(NG3)2  -236,990±380  g.-cal. 
per  mol.  W.  R.  A. 

Heats  of  formation  of  Al(N03)3l6H20  and  A1(N03)3*9H208  F.  E. 
Young  (/.  Amer.  Chem.  Soc.,  1944,  66,  777 — 779). — From  measure¬ 
ment  of  the  heats  of  dissolution  of  the  nitrates  and  of  A1  in  4m~H€1 
the  heats  of  formation  at  25°  are  :  Al(NGs)3l6H20  —880,890 ±400 
and  A1(N03)3,9H20  —897,590 ±470  g.-cal  per  g.-mol.  W.  R.  A. 

VII. — ELECTROCHEMISTRY. 

Redox  potential  of  lerrie  solutions  practically  free  from  ferrous 
ions.  (Mile.)  D.  Bezier  ( Compt .  rend.,  1943,  216,  7 9 8—8 00). —The 
usual  expression  for  the  redox  potential  of  a  system,  obtained  by 
considering  that  both  oxidised  and  reduced  ions  are  present  in  con¬ 
siderable  quantities,  fails  when  applied  to  a  solution  containing  only 
one  type  of  ion.  The  potential  curves  as  a  function  of  pH  have 
been  obtained  for  solutions  of  Fe(C104)3  containing  10”1  to  Itk4 
g.-ion  of  Fe  per  1.  For  a  given  solution  at  different  pH  vals.  the 
potential  is  const,  so  long  as  [Fe***]  is  const.  It  decreases  when 
Fe(OH)a  is  pptd.  In  the  region  where  the  potential  is  const,  it  is 
given  by  E  —  E®  +  0*08  log  [Fe***].  The  method  used  shows  at  what 
pH  vals.  Fe(OH)3  is  pptd.  At  the  pH  at  which  pptn.  commences 
all  the  Fe  is  in  the  form  of  Fe**9  and  not  (FeOH)9*  or  (FeG)\  The 
method  also  gives  information  concerning  the  formation  of  com¬ 
plexes  by  Fe"’.  A.  J,  M. 

Progressive  decrease  of  current  during  electrolysis  of  acids  and 
bases.  P.  jolibois  (Compt.  rend.,  1943,  217,  133— 134).— When  a 
strong  acid  or  a  strong  base  is  electrolysed  in  a  U-tube  at  const, 
p.d.,  the  current  progressively  decreases  until  it  is  practically  zero. 
This  cannot  be  explained  as  due  to  polarisation,  but  an  adequate 
explanation  is  given  on  the  author's  view  of  cataphoresis  involving 
hydrated  ions  (A.,  1944,  I,  176,  178),  according  to  which  the  acid 
becomes  more  cone,  at  the  anode,  whilst  the  cathode  becomes 
surrounded  with  H20,  the  extent  depending  on  time.  In  the  case 
of  a  salt,  e.g.,  K2SG4,  the  current  increases  with  time,  as  the  electro¬ 
lytes  around  the  electrodes  become  H2SG4  and  KOH,  which  conduct 
better  than  the  original  solution.  A,  J*  M. 

Anodic  passifleation  of  copper  in  dilute  sodium  hydroxide  solution* 

W.  Feitknecht  and  H.  W.  Lend  (Helv.  ChinU  Acta ,  1944,  27,  775— 
789).— The  c.d. -voltage  and  c.d.-time  curves  for  Cu  electrodes  in 
0*01 — -lisr-NaQH  show  the  usual  course  of  anode  processes  leading 
to  passifleation.  The  anodic  films  produced  on  the  Cu  have  been 
examined  by  microscopic  and  A-ray  methods.  If  the  electrolyte 
is  stirred  during  passage  of  the  current  a  film  of  Cu2G  is  first  formed 
and  this  gradually  passes  into  CuO.  If  this  transition  is  completed 
a  sudden  rise  in  potential  occurs  at  const  c.d.  If  the  electrolyte  is 
not  stirred  a  film  of  Cu(OH)2  is  formed  over  the  Cu20.  The  thick¬ 
ness  and  structure  of  the  surface  film  depend  on  the  orientation  of 
the  crystallites.  The  possible  anodic  reactions  are  discussed. 

J.  W.  S. 

Pol&rographic  examination  of  carbonyl  compounds.  J.  M.  Lupton 
and  C.  C.  Lynch  (J.  Amer .  Chem.  Soc.,  1944,  66,  697—700). — * 
Reduction  of  aldehydes  and  ketones  in  acid  N2H4  solutions  has 
been  carried  out  polarographically  with  PrfCHO,  COMet, 
COMeCH$Bua,  and  COMeBu£  from  0*0001  to  0*01m.  Equations 
relating  diffusion  current  and  concn.  are  given.  The  precision  is 
between  2  and  5%.  W.  R.  A. 

VIII. — REACTIONS. 

Flammability  limits  in  air  [of]  methyl  chloride  and  its  mixtures 
with  dicUorodifluoromethane.  K.  S.  Willson  and  W.  O.  Walker 
(Ind.  Eng.  Chem.,  1944,  36,  486 — 468) . — MeCl-air  mixtures  are 
flammable  in  the  range  7*8 — -19*1%  (v/v)  of  MeCl,  but  ignition  does 
not  occur  in  presence  of  <10%  (v/v)  of  CC12F2.  MeCl-CCl2F2 
mixtures  containing  >35*0%  (w/w)  of  MeCl  are  non-flammable 
in  air.  The  above  vals.  were  obtained  with  a  1 5,000- v.  spark, 
which  gave  the  widest  flammability  range  and  is  concluded  to  be 
the  most  reliable  method.  Igniting  matches  gave  similar  results, 
but  low- voltage  sparks  gave  ignition  only  within  narrow  limits, 
and  ignition  by  flame  was  very  variable.  Ignition  could  not  be 
obtained  by  red-hot  wire  or  burning  cigarette.  M.  H.  M.  A. 

Influence  of  /z-alkyl  groups  on  the  rate  of  a  cyclisation  reaction.— 

See  A.,  1944,  II,  254. 

Reaction  of  dihromides  of  mono-substituted  ethylenes  with 
potassium  iodide.  D.  Pressman  and  W.  G.  Young  (J.  Amer .  Chem , 
Soc.,  1944,  66,  705 — 709) . — Reaction  rate  coeffs.  and  heats  and 
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entropy  of  reaction  have  been. determined  for  the  reaction  between 
KI  and  CHRBr*CHaBr  (R  =  Pr,  Ph,  CH2Ph,  CHaOH»  C02H,  Br) 
in  99%  MeOH.  Both  Br  atoms  can  react  and  do  so  "with  different 
rates  and  different  heats  of  activation.  Thus  no  significance  may 
be  attached  to  the  effect  of  various  substituents  on  the  observed  vals, 

W.  R.  A. 

Relations  between  chemical  activity  and  absorption  in  the  ultra¬ 
violet  of  certain  organic  molecules*  X,  Velocity  of  hydrolysis  of 
substituted  amides  of  acetoacetic  acid*  XL  Velocity  of  replacement 
of  chlorine  atoms  in  the  chloro-derivatives  ol  the  substituted  amides  of 
acetoacetic  acid*  R.  K,  Trivedi  and  B.  N.  Mankad  (J.  Indian  Chem. 
Soc.,  1943,  20,  410—420,  421— 423).— X.  The  relative  rates  of 
hydrolysis  in  acid  and  alkaline  solutions  of  the  anilide,  o~  and  p- 
tolylamide,  a-  and  |?-naphthylamide,  and  w-4-xylyiamide  of 
CH2Ac*COoH  show  a  parallel  effect  of  substitution  on  absorption 
spectrum  and  chemical  reactivity ;  they  indicate  that  reactivity 
is  affected  by  the  nature  of  the  radicals  attached  to  the  *NH*  group, 
and  is  enhanced  by  asymmetry  of  the  mol. 

XL  The  velocity  of  replacement  of  Cl  by  H  in  the  compounds 
referred  to  in  Part  VIII  (A.,  1944,  I,  211)  increases  with  the  asym¬ 
metry  of  the  mol.,  in  the  order  anilide  <  ??i~4~xylylamide  <  a- 
naphthylamide,  -  L.  J.  J. 

Hydrolysis  of  trimethylethylene  dibromide.  Mechanism  of  ketone 
formation.— See  A,,  1944,  II,  285. 

Acetylenic  ethers.  IV*  Hydration,— See  A.,  1944,  II,  287. 

Kinetics  of  polymerisation  reactions.  G.  Gee  and  H.  W.  Melville 
(Trans.  Faraday  Soc.,  1944,  40,  240— 251).— A  general  treatment  of 
polymerisation  kinetics  is  given  for  the  extreme  conditions  where  the 
half-life  of  the  monomer  is  and  the  lifetime  of  chain  growth, 
when  the  velocity  eoeffs.  of  propagation  are  independent  of  mol. 
size,  and  in  the  second  case  when  they  depend  on  mol.  size.  Size 
distributions  arc  computed  where  possible.  F.  L.  U. 

Degradation  of  long-chain  molecules*  I.  H.  H.  G.  Jeilinek 
(Trans.  Faraday  Soc.,  1944,  40,  266 — 273). — The  thermal  degradation 
of  polystyrene  at  ~300°  in  a  vac.  stops  or  slowrs  down  markedly 
when  a  certain  chain  length  is  reached,  and  the  size  distribution 
curve  for  the  products  is  narrower  than  is  predicted  by  the  theory 
which  assumes  that  each  link  is  equally  strong  and  equally  accessible. 
The  degradation  of  chains  having  equal  nos.  of  weak  links  dis¬ 
tributed  at  random  is  investigated  theoretically,  and  the  no.  and 
wt.  distribution  functions,  and  the  wt. -average  chain  lengths,  are 
calc.  In  practice  the  condition  that  only  weak  links  are  ruptured 
will  not  usually  be  strictly  fulfilled,  and  the  required  distribution 
functions  must  be  obtained  by  combining  the  "  weak  link  "  theory 
with  that  dealing  with  chains  having  no  weak  links.  F.  L.  U. 

Study  of  the  mechanism  of  polymerisation  reactions  by  means  of 
size  distribution  curves.  E.  F,  G.  Herington  [Trans.  Faraday  Soc., 
1944,  40,  236 — 240). — The  interpretation  of  size  distribution  curves 
is  considered  for  polymerisations  in  which  the  mean  life  of  active  chain 
centres  is  very  small  compared  with  the  half-life  of  the  total  reaction. 
If  the  degree  of  polymerisation  is  known  and  its  extent  small 
(>10%  polymerised)  information  about  the  mechanism  terminating 
the  life  of  an  active  radical  may  be  obtained  from  the  form  of  the 
distribution  curve.  Three  main  types  of  curve  are  distinguished 
and  discussed.  Experimental  complications  often  arise  and  the 
chief  of  these  are  indicated.  F.  L.  U. 

Nitration  of  cellulose.  I. — See  A.,  1944,  I,  174. 

Induced  oxidation  of  oxalic  acid  by  dichromate  with  ferrous 
sulphate  as  inductor*  C.  R.  Viswanadham  and  G.  G.  Rao  (Current 
Sci 1943,  12,  327).— Oxalates  interfere  with  the  titration  of  FeS04 
by  dichromates.  This  is  due  to  induction  of  the  reaction  between 
Ca04"  and  Cr„07"  by  the  rapid  reaction  of  FeSQ4  with  Cr207". 
PeSO 4  also  induces  the  reaction  between  Cr2Of  and  tartaric,  citric, 
and  malic  acids,  but  not  succinic  acid.  J,  O'M-B. 

Effect  of  dielectric  constant  and  temperature  on  the  catalysed 
decomposition  ol  azodiearbonate  ion.  C.  V.  King  and  j.  J.  Josephs 
(J.  Amer .  Chem.  Soc.,  1944,  66,  767—771). — The  rate  of  decomp  of 
the  N*(COk) %”  ion  at  five  temp,  from  15°  to  35°  in  dil.  aq.  NaOH 
and  in  dil.  aq.  NaOH  +  dioxan  (up  to  60%)  is  determined.  Molar 
H*  catalysis  consts.  at  zero  ionic  strength,  calc,  from  rates,  vary 
with  c  of  the  medium,  in  satisfactory  agreement  with  theoretical 
predictions.  Temp,  eoeffs.,  energies  and  entropies  of  activation 
have  been  calc,  and  agree  with  those  calc,  by  the  Eyring 
"  absolute  rate  M  and  collision  rate  theories,  \y.  R.  A. 

Mechanism  of  peroxide-initiated  styrene  polymerisation.  H.  F. 

Pfann,  D.  j.  Salley,  and  H.  Mark  (J.  Amer .  Chem .  Soc.t  1944J  86* 
983 — 985).— The  Br  content  in  polymers  obtained  from  liquid 
styrene  and  (£-C6H4Br*COO)2  at  yarious  temp,  has  been  determined 
gravi metrically  and  with  the  aid  of  Br®.  Vais,  from  the  two 
methods  agree  and  indicate  between  1  and  3  Br  atoms  per  chain 

W.  R.  A,' 

Catalysis  of  the  interaction  between  hydrogen  sulphide  and  sulphur 

dioxide  by  silver  sulphide.  B.  S.  Rao  (Current  Sci.,  1943, 12,  323). _ - 

The  reaction  of  H2S  and  SOa  is  autocatalytic  in  presence  of  An 
owing  to  the  formation  of  AgsS,  the  activity  of  which  cc  the  v.p 


of  H20  in  the  system.  The  kinetics  of  the  reaction  can  be  examined 
in  a  glass  apparatus  if  the  v.p.  is  kept  sufficiently  low  by  means 
of  an  appropriate  hygrostat.  J.  O’M-B. 

Catalytic  activity  of  silver  sulphide.  B.  S.  Rao  and  M.  R.  A.  Rao 
(Current  Sci.,  1943,  12,  323). — Ag2S  catalyses  the  decomp.  of  SO 
and  its  polymer,  S202.  The  reaction  between  H2S  and  SO  is 
catalysed  in  absence  of  HzO  (cf.  preceding  abstract).  J.  0*M-B. 

Redistribution  reactions  in  the  halides  ol  carbon,  silicon*  german¬ 
ium.  and  tin*  G.  S.  Forbes  and  H.  H.  Anderson  (J.  Amer .  Chem. 
Soc.,  1944,  66,  931 — 933). — With  slightly  moistened  A1CI3  as 
catalyst,  mixtures  of  CC14  and  CBr4,  as  well  as  CCl?Br  and  CCl2Br2, 
rearrange  at  170°  for  7  hr.  until  halogen  atoms  are  distributed  among 
the  five  members  of  the  series  according  to  the  laws  of  probability. 
Corresponding  rearrangements  of  Si  chloro-bromides  and  -iodides 
without  a  catalyst  are  partial  in  70  hr.  at  140°  but  complete  and 
rapid  after  passage  through  a  tube  at  600°.  These  random  mixtures 
can  be  fully  separated  by  fractional  distillation  at  normal  pressure 
without  appreciable  rearrangement.  Distillation  curves  of  the  hot 
tube  product  from  GeCl4  and  GeBr4  indicate  the  likely  existence  of 
GeCLjRr  (b.p.  ~112°).  Rapid  redistribution  takes  place  on  re- 
distillation  of  Such  a  fraction.  No  irregularities  are  shown  in  the 
shape  of  the  distillation  curve  of  the  SnIV  chi orobrom ides  near  the 
b.p.  calc,  for  the  mixed  compounds.  The  individual  compounds 
could  not  be  isolated,  presumably  because  of  redistribution  during 
distillation,  but  some  indication  of  redistribution  was  obtained. 
None  of  the  phenomena  observed  was  inconsistent  with  the 
hypothesis  that  all  the  chlorobromides  of  Ge  and  SnIV  coexist  in 
random  distribution.  The  stability  of  the  chlorobromides  against 
rearrangement  decreases  steadily  from  C  to  Sn.  W.  R.  A. 

Mutual  effect  of  gas  flow*  diffusion,  and  chemical  reaction  in 
heterogeneous  catalysis,  C.  Wagner  (Z.  physikal.  Chem .,  1943,  A, 
193,  1 — 15). — For  the  case  of  a  reacting  gas  mixture  flowing  through 
a  bed  of  compact,  porous  catalyst  granules,  differences  in  gas 
concn.  between  the  interior  and  the  exterior  of  the  granules  can  be 
calc,  from  experimental  data  with  the  aid  of  the  relations  formulated 
by  DamkohlerJ  Thiele,  and  Zeldovitsch.  Such  differences  are 
negligible  in  laboratory  conditions,  but  are  considerable  in  NH3 
synthesis,  where  diffusion  into  the  catalyst  grains  is  slight.  With 
appreciable  diffusion  of  N  atoms,  NH  and  NH2  radicles,  concn, 
differences  may  be  negligible  for  granules  of  diameter  >  I  cm. 

I*.  J »  J » 

Excess  temperature  in  catalyst  grains*  G.  Damkohler  (Z.  physikal. 
Chem.,  1943,  A,  193,  16 — 28). — The  max.  attainable  excess  temp, 
in  a  stationary  catalyst  granule  is  independent  of  the  reaction 
velocity  and  the  radius  of  the  granule,  and  dependent  only  on  the 
heat  of  reaction,  the  internal  diffusion  coefL,  the  internal  thermal 
conductivity,  and  the  exterior  concn.  of  the  reactants.  Max. 
chemical  utilisation  of  the  interior  of  the  granule  is  obtained  when 
the  interior  excess  temp,  is  a  min.  Vais,  for  max.  excess  temp, 
are  calc,  as  0*42°,  0*20°,  0*57°,  1-0°,  and  3*0°  for  SOs  +  at  1  atm. 
on  V2Oe  with  ceramic  support,  N2  4*  3Hg  at  200  and  1O00  atm.  on 
Fe-Al203-K20,  CO  -f-  2Ho->MeOH  at  240  atm*  on  ZnO,  and 
4CO  +  9H2->C4H10  +  4HaO  at  1  atm.  on  Fe-Co-*Th02,  at  5Q0°, 
500°,  500°,  400°,  and  304°,  respectively,  L.  J.  j. 

Catalytic  formation  of  methane  from  carbon  monoxide  and  hydro- 
gen.  Nickel  and  nickel-alumina  catalysts  prepared  from  the  hydr» 
oxide  using  potassium*  sodium*  and  ammonium  hydroxide  as  pre« 
cipitants.  K„  M.  Chakra varty  and  J.  M,  Barker  (Current  Sci.,  1944, 
13,  127).— Addition  of  >0*16%  of  A1203  to  a  Ni  catalyst  increased 
the  rate  of  the  reaction  2 CO  +  2Ha  =  CH4  +  C02  relatively  to 
that  of  CO  +  H20  =  COs  H2  in  moist  H2  :  CO  (1  :  1)  mixtures. 
Addition  of  traces  of  I<2C03  to  catalysts  promoted  with  Al2Os 
preferentially  accelerated  the  latter  reaction.  L.  J.  J. 

Oxidation  processes.  XVII.  Autoxidation  of  ascorbic  acid  in  the 
presence  of  copper.  A.  Weissberger  and  J.  E.  Lu  Valle  (J.  Amer. 
Chem.  Soc,,  1944,  06,  700—705). — The  autoxidation  rates  of  l- 
ascorbic  acid  (I)  in  presence  of  Cu  throughout  the  pH  range  2*59 
to  9*31  is  in  accord  with  the  assumption  that  1  mol.  of  dehydro- 
ascorbic  acid  and  one  of  Ha02  are  formed  from  one  of  (I)  and  one 
of  02.  The  rate  (2  x  10~5  g.-mol.  per  1.)  is  not  cc  (I)  concn.,  but  oc 
[QJ ;  it  oc  increase  in  [Cu]  at  higher  conens.  of  Cu,  but  at  lower 
concns.  it  increases  faster  than  [Cu].  The  dependence  of  the  rate 
on  pH  is  caused  by  complex  formation  of  some  of  the  buffers  with 
the  Cu,  Only  the  univalent  ion  of  (I)  acts  as  substrate  of  the  Cu 
catalysis.  A  non-chain  mechanism  for  the  catalytic  reaction  is 
discussed,  W,  R,  A, 

Oscillographic  polarography.  J,  Heyrovsky  and  J.  Forejt  (Z. 
physikal.  Chem.,  1943,  A,  193,  77— 96).— Electrolytic  polarisation 
phenomena  can  be  very  clearly  demonstrated  by  means  of  a  polaris- 
able  Hg  electrode  with  an  alternating  e.m.f.  and  electron-beam 
oscillograph.  Dropping  and  streaming  Hg  electrodes  were  used, 
the  latter  consisting  of  a  jet  of  Hg  forced  under  1—2  atm.  through 
a  OT-mm,  orifice  obliquely  through  the  solution  examined.  The 
action  of  depolarisers  at  concn.  <10"~tN.  can  be  studied  by  means 
of  the  first  derivative  of  the  potential-time  curve,  obtained  ascii- 
lographically.  Most  metals  are  deposited  at  approx,  the  same  rate. 
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and  the  more  slowly  the  higher  is  the  a.c.  frequency.  No  deposition 
is  observed  at  frequencies  >1600  Hertz.  The  anodic  reaction  of 
Hg"  with  Cr  and  CN'  vanishes  at  400  Hertz.  Zn  is  deposited 
most  rapidly  from  NH3  solutions,  less  rapidly  from  acid  and  least 
from  alkaline  solutions.  Cd  is  relatively  slowly  deposited  from 
KCM  solutions.  Corresponding  results  are  obtained  by  the  use  of 
amalgamated  Hg  dropping  electrodes.  L.  J.  J. 

Mechanism  of  emission  of  ultra-violet  radiation  by  anodic  polaris¬ 
ation.  R.  Audubert  (Compt.  rend,,  1943,  216,  880—882  ;  cf.  A., 
1933,  764). — Ultra-violet  light  is  emitted  when  an  anode  of  Al,  Ta, 
Mg,  or  Si  is  polarised.  It  is  possible  that  this  is  due  to  reactions 
between  activated  and  non-activated  OH'.  It  is  possible  to 
calculate  the  v  of  emission  if  the  level  of  activation  of  the  OH'  is 
known.  Reducing  agents  in  the  anode  liquid  suppress  or  weaken 
the  luminosity.  Possible  reactions  considered  are  :  OH  +  OH* 
H20*  +  hvy ;  OH  +  OH*  HaO  +  |02  +  hv. ;  OH*  +  OH*  -> 

H202  +  /jy3;  OH*  +  OH*  HaO  +  J02  -f  hv, 4.  The  vals.  of 

A  corresponding  to  the  energy  evolved  in  these  reactions  are  2187, 
1895,  1458,  and  1304  a.,  respectively.  In  the  actual  spectrum, 
investigated  by  means  of  a  Cul  counter,  bands  occur  at  1950,  2190, 
2390,  and  2530  a.,  independent  of  the  anodic  potential,  the  nature 
of  the  electrode  and  the  electrolyte.  Two  of  these  bands  correspond 
with  theory.  It  is  possible  that  the  third  and  fourth  of  the  above 
reactions  give  out  part  of  their  energy  thermally,  the  photon 
liberated  being  due  to  the  deactivation  of  two  OH*.  This  would 
give  a  band  at  2370  A.,  which  is  in  the  neighbourhood  of  another  of 
the  observed  bands.  A.  j,  M. 

Interpretation  of  photolysis  of  alkali  asides  in  aqueous  solution. 

M.  Bonnemay  {Compt.  rend ,,  1943,  216,  882— 884).— Possible 
reactions  in  the  photolysis  of  azides  in  aq.  solution  are  :  Na'  +  hv  = 
(XV)0;  H,0  +  (N3')°  +hv  =  N„*  +NH  +  OH';  H„0  +  N2*  + 

AY  -  AH*  +  N,  +  NH  +  OH';  “  H„0  +  N2*  +  (N3')°  =  NV  + 

N2  +  NH  +  OH';  (N/)°  =  N3';  NV  =  N2  +  hvv  (N3')°  repre¬ 
sents  a  form  of  N3'  which  is  directly  decomposable  and  of  which  thq 
life  is  ~5  min.  The  radicals  (NH)  react  between  themselves  and 
with  HsO  to  give  secondary  products.  Equations  for  the  kinetics 
of  these  reactions  are  obtained  which  give  results  agreeing  with 
experiment.  ~  A.  J.  M. 

Photosensitised  reactions  of  ethylene.  D.  J.  Le  Roy  (Canad. 
Ghent.,  1944,  28,  430 — 431,  451). — A  review.  The  technique  of 
photosensitisation  is  described,  and  the  variation  in  results  obtained 
by  using  Xe,  Cd,  Hg,  Zn,  and  Na  as  photosensitisers  is  outlined. 
The  Hg- photosensitised  polymerisation  of  C2H4  (A.,  1942,  I,  151) 
is  discussed.  The  Cd-photosensitised  reaction  produces  little 
G2H2  and  H2  (Steacie  ct  al.,  ibid.,  372).  With  Zn  {lP-j  atoms  the 
primary  process  is  almost  entirely  Zn  (*Pj)  +  C2II4  =  C2H3  +  H  + 
Zn  (*S0)  (Habeeb  et  al.,  ibid.,  304).  A.  J.  M. 

Application  of  probability  considerations  to  the  mechanism  of  the 
photochemical  polymerisation  of  acetylene.  B.  L.  Dunicz  (/. 
Ghent.  Physics,  1944,  12,  204).— Erratum  (cf.  A.,  1944,  I,  132). 

L.  J.  J. 

Photochemical  studies.  XXXVII.  Tests  of  mechanism  for  the 
photochemical  decomposition  of  acetone.  J.  J.  Howland,  jun.,  and 
W.  A.  Noyes,  jun.  { J .  Amer .  Chem.  Soc 1944,  66,  974 — 977).— The 
photochemical  decomp,  of  COMe,  has  been  investigated  at  27° 
using  AA  2500 — 2700  and  3130  a.,  and  various  pressures.  The 
quantum  yield  of  COMe2  decomposed  diminishes  with  increasing 
intensity  at  all  AA.  Decrease  in  the  size  of  the  reaction  vessel  leads 
to  an  increase  in  C2Ha/CO  ratio;  this  ratio  is  diminished  with 
increasing  pressure  at  high  intensity.  These  data  are  discussed 
in  the  light  of  the  conflicting  mechanisms  proposed  by  Herr  and 
Noyes  (A.,  1940,  f,  417)  and  Spence  and  Wild  (A.,  1941,  I,  480)  and 
favour  the  former.  '  W.  R.  A. 

IX.— PREPARATION  OF  INORGANIC  SUBSTANCES. 

Non-stoicheiometrie  equations.  O.  F.  Steinbach  {/,.  Chem.  Educ 
1944,  21,  66,  69).— Examples  of  chemical  equations  that  can  be 
made  to  balance  algebraically  by  using  different  sets  of  coeffs.  with 
only  one  set  representing  the  stoichciometric  equation  are  given. 
The  correct  stoicheiometric  coeffs.  are  obtained  when  the  equations 
are  balanced  by  either  the  valency-change  or  the  ion-electron 
methods.  *  L.  S.  T. 

Existence  of  lithium  hydrogen  carbonate,  (Mile.)  L,  Lagarde 
{Compt.  rend.,  1943,  216,  810 — 812). —The  solubility  of  Li2C03  in 
HjCOa  has  been  studied  for  various  pressures  of  CO,  (5—800  mm.). 
Combining  the  law  of  mass  action  with  Henry’s  law  reasonably 
good  vals.  of  the  const,  are  obtained,  indicating  the  existence  of 
LiHCOj  in  solution.  ~  A.  J.  M. 

Transformations  of  vitreous  sodium  metaphosphate.  A.  Boulle 
{Compt.  rend.,  1943,  216,  890 — 892) . — Na  and  K  metaphosphates 
behave  very  differently  when  heated.  In  the  case  of  Na,  the  insol. 
forms  (referred  to  as  B  and  D)  and  Graham's  salt  (metallic  vitreous) 
always  afford  a  sol.  trimetaphosphate.  When  this  is  fused  at  640° 
it  gives  a  liquid  metaphosphate  formerly  described  (A.,  1935,  571, 
591,  944).  In  the  case  of  K  salts,  the  sol.  forms  (trimeta-  and 


tetrameta-)  and  the  pptd,  amorphous  form  arc  always  converted 
into  an  insol.  salt  when  heated.  A.  J.  M. 

Isotope  enrichment  by  diffusion  of  copper  into  silver  sulphide.  A. 
Klemm  ( Z .  physikal.  Chem.,  1943,  A,  193,  29—39). — Isotope  separ¬ 
ation  coeffs.  are  calc,  for  the  general  case  of  diffusion  of  an  clement 
across  a  plane  boundary,  A  5-5%  change  in  the  isotopic  dis¬ 
tribution  ratio  of  Cu  has  been  found  after  diffusion  into  Ag2S  at 
450°,  L,  J.  j. 

#  Complex  compounds  of  biguanide  with  tervalent  metals.  XI. 
Silver  (Ag111)  ethylene  dlbiguanide  hydroxide  and  its  salts.  P.  Ray 
and  K.  Chakra varty  (/.  Indian  Chem .  Soc.,  1944,  21,  47 — 50). — The 
composition  of  a  complex  silver  ethylen edit iguanide  hydroxide  and 
its  salts,  in  which  the  quadrico valent  Ag  shows  a  primary  valency 
of  3,  is  [Ag111  En(BigH+) JX3,  where  X  =  fS04,  N03,  CIO*,  or  OH 
and  En(BigH)r,  =  1  mol.  of  ethylenedi biguanide,  CBH16N10.  The 
salts  are  quite  stable  at  ordinary  temp,  and  the  nitrate  can  be 
cryst.  from  warm  dil.  HNOa.  The  compounds  liberate  2  cquivs.  of  I 
for  every  atom  of  Ag  from  acidified  KI  solution.  The  new  complex 
is  diamagnetic.  Agni  thus  resembles  Auin  in  forming  quadri- 
covalent  planar  complexes  of  the  penetration  class.  F.  R.  S. 

Calcium  oxalates.  (Dehydration  curvess  X-ray  and  infra-red 
studies.)  J.  Lecomte,  (Mile.)  T.  Pobeguin,  and  J.  Wyart  {Compt. 
rend.,  1943,  216,  808 — 810). — The  dehydration  of  four  hydrates  of 
CaC204  has  been  investigated.  The  hydrates  were  the  mono¬ 
hydrate  (I),  and  the  three  trihydrates,  (II)  (obtained  by  evapor¬ 
ation  of  solution  in  HC1),  (III)  (from  aq.  solution),  and  (IV)  (the 
trihydrate  of  Jakob  et  al.).  At  ordinary  temp.  (I)  and  (II)  do  not 
lose  H20  over  P205;  (III)  rapidly  loses  4—5%  in  wt.,  but  regains 
this  on  exposure  to  air;  (TV)  gradually  loses  wt.  up  to  18%.  Loss 
of  H20  at  higher  temp,  has  also  been  studied.  The  distances 
between  lattice  planes  in  the  anhyd.  salt  and  the  four  hydrates,  and 
a  qual.  estimate  of  the  intensity  of  the  spots  in  the  Deby  e-Scherr  e r 
diagram,  are  given.  The  position  and  intensity  of  the  infra-red 
bands  are  also  given.  The  methods  show  clearly  that  the  five  sub¬ 
stances  considered  are  quite  distinct.  Part  of  the  HaO  of  (III)  is 
less  strongly  held  than  the  rest.  Loss  or  gain  of  this  H,0  does 
not  affect  the  lattice.  A.  J.  M. . 

Crystallographic  structure  o!  precipitated  mixtures  o!  calcium 
and  strontium  carbonates.  Their  fractional  decomposition  by  heat. 

M.  Guichard  and  J.  Wyart  (Compt.  rend.,  1943,  216,  844, — 846). — 
The  X-ray  structures  of  CaC03  and  SrCOg  are  different  when  the 
substances  are  pptd.  pure,  and  when  they  are  pptd.  together  from 
mixed  solutions  of  CaGL  and  SrCJ2.  In  the  latter  case  the  diagram 
obtained  depends  also  on  the  composition  of  the  mixed  solutions. 
It  is  possible  to  obtain  a  compound  CaSr(C03)2,  which  X-ray  analysis 
shows  to  be  orthorhombic.  If  a  mixture  of  CaC03  and  SrC03  pre¬ 
pared  from  the  single  substances  is  heated  to  855°,  the  curve  of 
loss  of  wt.  with  time  is  made  up  of  two  distinct  parts.  SrC03 
begins  to  decompose  at  this  temp,  slowly,  and  only  after  all  the 
CaC03  has  been  decomposed.  When  the  ppt.  obtained  from  the 
mixed  solutions  is  heated,  the  curve  of  loss  of  wt.  against  time 
shows  no  discontinuity.  There  is,  however,  a  decrease  in  velocity 
when  ~85%  of  the  CaC03  has  been  decomposed,  but  the  substance 
decomposes  as  a  whole.  X-Ray  diagrams  of  the  substance  obtained 
from  a  mixed  solution  which  would  give  3CaC03,2SrC03  show  the 
product  to  be  a  mixture  of  rhombohedrai  CaC03  and  orthorhombic 
SrCa{C03)2.  A.  J.  M. 

Crystalline  magnesium  and  ferrous  hydroxides,  L,  M.  Clark, 
A.  G.  M.  Hedley,  and  J.  G.  Robinson  {J.S.C.I.,  1944,  63,  208—210). 
— Cryst.  Mg(OH)2  can  be  prepared  continuously  by  slowly  mixing 
sufficiently  dil.  solutions  of  Mg**  and  OH'  in  presence  of  brucite 
seed.  Fc(QH)2  can  be  similarly  made,  in  the  absence  of  02l  from 
Fe“  and  OH',  using  initially  seed  crystals  of  the  isomorphous 
Mg(OH)2.  These  cryst.  products  settle  and  filter  well.  The  X-ray 
pattern  of  cryst.  Fe(OH)2  has  been  obtained,  and  from  it  the  unit 
cell  dimensions  are  deduced  as  a  3*24,  c  4*47  a. 

Basic  magnesium  nitrates.  (Mme.)  L.  Walter-L6vy  {Compt.  rend., 
1943,  216,  846—847). — The  composition  of  the  ppt.  obtained  by 
adding  an  alkali  carbonate  or  hydroxide  to  fairly  cone,  solutions 
(4 — 5m.)  of  Mg(NOs)2  is  const,  no  matter  what  precipitant  is  used, 
or  what  quantity,  and  corresponds  to  Mg(N03)2l4Mg(OH)4.  The 
X-ray  diagram  of  this  compound  is  different  from  that  of  the 
nitrato-carbonate,  Mg(NO3)2,2MgC03,8H2O,  and  from  that  of 
brucite.  When  more  dil.  solutions  are  used,  the  stable  solid  phase 
is  Mg(OH)2.  A.  J.  M. 

Crystallised  basic  zinc  chromates.  O.  F.  Tarr,  M.  Darrin,  and 
L.  G.  Tubbs  {J.  Amer.  Chem.  Soc.,  1944,  66,  929— 930).— Basic  Na, 
K,  and  NHA  Zn  chromates  were  prepared  by  the  reaction  between 
an  aq.  suspension  of  ZnO  and  a  solution  of  the  appropriate  tetra- 
chromate  (K2Cr4Oi3).  They  were  well-defined  crystals  having  the 
composition  M20,4Zn0,4Cr03,3H20.  Corresponding  alkaline-earth 
compounds  were  not  obtained  by  this  method.  W.  R.  A. 

Sainte- Claire  Deville  hot-cold  tube  ”  and  some  of  its  applic¬ 
ations.  R.  C.  Young  (/,  Chem.  Educ.,  1943,  20,  378,  380),— 
The  use  of  the  hot-cold  tube  for  the  prep,  of  TiCl3,  ZrBr3,  Sil0Ch2, 
TaBr3,  and  TiBr3  is  described.  L-  S.  T. 
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pH  corresponding  to  the  threshold  of  precipitation  of  rare-earth 
elements.  (Mme.)  M.  Trombe  (Compt.  rend.,  1943,  216,  888 — 890).’ — 
The  pH  at  which  pptn.  of  rare-earth  elements  first  occurs  has  been 
determined  by  slowly  dissolving  NH3  in  a  solution  of  the  nitrate  of 
the  element  concerned.  At  first  a  colloid  is  obtained.  At  the 
moment  of  coagulation  the  pH  falls  suddenly,  and  then  increases 
very  slowly  as  the  concn,  of  metal  ions  decreases.  The  pH  for 
the  threshold  of  pptn.  of  the  Ce  elements  are  >  those  obtained  by 
Britton  (A.,  1925,  ii,  1203)  for  the  same  concn.  The  change  of 
threshold  pH  with  concn.  (ApH)  varies  for  the  different  elements. 
In  the  range  of  concn.  considered  (0=5' — 0  005m.)  ApH  is  La  T44, 
Pr  0-85,  Nd”  0*65,  Sa  0*39,  Gd  0*80,  By  0*75,  Yb  1*25,  Y  2*14, 

A.  j.  M. 

0hloro(£sr?)cyanates  of  silicon,  including  rearrangements  at  high 
temperatures.  H.  H.  Anderson  (J.  Amer.  Chem .  Soc.,  1944,  66, 
934 — 935). — The  chloro(iso)cyanates  SiCl3(NCO),  SiCL(NCO)2,  and 
SiCl(NCO)3t  b.p.  86*8°,  117*8°,  152*0°,  have  been  prepared  as  colour¬ 
less  liquids  by  (a)  interaction  of  SiCl4  and  5i(NCO)4  at  600°,  (b) 
interaction  of  SiCl4  and  Si{NCO)4  in  a  sealed  tube  at  135°  for  70  hr., 
(c)  gradual  addition  of  AgNCO  to  a  large  excess  of  SiCl4  in  CS2“EtBr 
(1:2).  Vais  of  m.p.,  p2S  ??20,  and  mol.  vol.  are  given  and  com¬ 
pared  with  those  of  SiCl4  and  Si(NCO)4.  SiCl(NCO)3  cannot  be 
prepared  by  (c).  Rearrangements  at  600°  without  a  catalyst  dis¬ 
play  random  distribution.  W.  R.  A. 

Enrichment  of  16M  by  chemical  exchange.  K.  Clusius  and  E* 
Becker  (Z.  physikal.  Chem.,  1943,  As  193,  64— 70),  —Enrichment  of 
15N  to  6*0%  has  been  attained  by  means  of  the  equilibrium 
uNH4  (liq.)  +  uNH3  (gas)  ^  14NH4  (liq.)  +  ™NH,  (gas)  in  two  stages. 
60%  NH4N03  solution  is  saturated  with  NHS  at  90  mm,  pressure  in 
two  packed  towers  in  series,  with  gas  and  liquid  flowing  in  the 
same  direction.  The  NH4N03  is  continuously  decomposed  with 
NaOH  and  the  NH3  recirculated.  L.  J.  J. 

Reactions  of  hypo  nitrites.  I.  Action  of  charcoal  on  sodium 
nitrite  etc,  T.  M.  Oza  (J.  Indian  Chem.  Soc.,  1944,  21,  71 — 78). — 
When  charcoal  is  heated  with  NaN02,  Na2N202  is  produced  to  an 
appreciable  extent  as  an  intermediate  product,  although  the  quan¬ 
tity  decreases  at  higher  temp.  The  reaction  consists  of  two  con¬ 
current  reactions,  the  first  being  the  thermal  decomp,  of  NaN02, 
accelerated  by  C  :  4NaNOa  +  3C  =  2NaaC03  +  C02  +  2N2.  The 
second  is  the  reduction  of  NaNO»  to  Na2N202)  and  production  of 
NtO  from  the  latter  :  2NaNOz  +  C  —  Na2N2Oz  -j-  COa ;  Na2N202  + 
C02  =  Na2C03  +  NaO.  The  last  reaction  occurs  even  at  room 
temp.  Na2N202  will  remove  traces  of  C02  from  air,  and  this  is  one 
reason  why  it  is  difficult  to  keep.  The  thermal  decomp,  of  Na2N202 
has  also  been  investigated.  The  decomp,  proceeds  readily  at 
334—336°.  The  primary  reaction  appears  to  be  3Na2N202  = 
2NaaO  2N„  -j-  2NaNOZl  but  this  is  followed  by  the  autoxidation 
of  the  NaNC)“  :  5NaN02  =  Na*0  +  3NaNOs  +  Nr  A.  J,  M. 

Complex  between  sulphuric  and  nitric  anhydrides  which  dissociates 
liberating  nitric  acid.  M.  Bode  {Compt.  rend.,  1943,  217,  153— 
155).— When  SOs  is  added  to  100%  HN03  at  —10°,  a  cryst.  com¬ 
pound,  5S03,2N905l2H£0,  is  formed,  which  when  warmed  dis¬ 
sociates  into  HN03  and  not  N205,  although  S03  is  present.  The 
reaction  is  4(5S03,2N206j2H20)  -MHNO*  +  5(4SOa.NaOfi#H*0). 
It  is  reversible.  *  *  A.  J.  M. 

Effect  of  pH  on  the  composition  and  physical  appearance  of 
potassium  molybdates,  H.  Guiter  [Compt.  rend.,  1943,  216,  796— 
798;  cf.  ibid.,  1943,  216,  587). — The  variation  of  p  in  the  formula 
Mg03(pKX)  with  pH  of  the  solution  has  been  investigated.  In 
presence  of  HC1,  Mo03,H20  ppts.  from  N-KgMoO*  at  pH  <2*6. 
At  pH  —0*7  to  0*7  KC1  appeared  after  1—3  months.  For  negative 
vals.  of  pH  a  very  viscous  gum  was  formed  after  ^4  months.  When 
dried  this  gave  Mo03.  At  pH  0*7—7,  the  compound 
7MoOa,3K20,22H20  (I)  was  obtained  after  3  weeks,  and  KG 
crystallised  after  2  months.  In  presence  of  AcOH,  (I)  appeared 
in  solutions  of  pH  2-8—7  after  3  weeks,  and  at  pH  6-3—11*6  a 
white  cryst.  compound,  4Mo03,3K80,2H20,  was  formed  after  2 
months.  In  solutions  of  pH  >7  the  normal  anhyd.  K2Mo04  was 
formed.  The  largest  crystals  were  obtained  in  a  solution  of  pH  13*5. 
This  behaviour  is  different  from  that  of  Ha  molybdates,  with  which 
the  K  salts  arc  not  isomorphous.  A.  j.  M. 

Double  molybdates  and  tungstates  of  alkali  metals  with  lanthanum 
or  bismuth,  L.  G.  Sillen  and  H.  Sundvall  ( Arkiv  Kemi,  Min.,  Geol. , 
1943,  17,  A,  No.  10,  18  pp.). — Two  types  of  double  salts  with  the 
general  formulae  AM(X04)a  (isomorphous  with  scheclite)  and 
AsM(X04)4  (closely  related  to  scheclite)  have  been  prepared.  The 
compounds  with  their  lattice  consts.  (a  and  c  respectively)  are 
LiLa(Mo04)2  6*307,  11*670;  NaLa(Mo04),  5,328,  11*699;  KLa(Mo04)2 
5*420,  12*114;  LiLa(W04)2  5*335,  11*629;  NaLa(W04>£  5*345, 
11*632;  I<La(W04)2  5*443,  12*034;  LiBi(Mo04)2  5*232,  11*495; 

NaBi(Mo04)2  5*267,  11*552;  KBi(Mo04)2  5*380,  11*916;  NasLa(W04)4 
11*600,  11-546;  Na5Bi(Mo04)4  11*444,  11*520;  NasBi(W04)4  11*520, 
11*402  a.  C.  R.  H. 

Extraction  of  uranium  from  Canadian  pitchblende*  A.  Knebel 
{J.  Chem.  Ednc 1944,  21,  148 — 149). — ' The  laboratory  procedure 


described  involves  removal  of  U  as  crude  sulphate  from  pitchblende 
concentrate  and  the  purification  of  the  crude  sulphate.  L.  S.  T. 

Formation  of  iodous  acid  by  the  action  of  iodine  on  silver  nitrate. 
(Mile.)  M.  L,  Josien  [Compt.  rend.,  1943,  216,  842—844;  of.  A., 
1936,  438). — Aq.  AgN03  is  added  to  a  solution  of  I  in  KI  in  sufficient 
quantity  to  remove  all  free  I.  When  equilibrium  has  been  estab¬ 
lished,  the  liquid  is  filtered  and  three  separate  portions  are  re¬ 
spectively  titrated  with  As203  and  with  Na2S2Q3>  and  completely 
converted  into  HI03  and  the  oxidising  power  determined.  Results 
indicate  that  HIOs  exists  together  with  HIOa  and  HOI  in  the 
product  of  the  action  of  I  on  AgNOa.  A.  J.  M. 

Action  of  hydrogen  sulphide  on  permanganates.  H.  Potassium, 
ammonium,  and  barium  permanganates.  S.  Mohammad  and  S.  N. 
Bedi  (J.  Indian  Chem.  Soc.,  1944,  21,  65—60;  cf.  A.,  1942,  I,  70). — 
When  aq.  H*S  is  added  to  1%  aq.  KMn04  until  the  colour  just 
disappears,  a  neutral  solution  and  a  dark  brown  ppt.  are  obtained. 
The  former  contains  65%  of  the  K  as  K2S203,  K2S204>  and  K2S04. 
Further  addition  of  H25  after  the  decolorisation  stage  makes  the 
solution  alkaline  owing  to  hydrolysis  of  permanganite.  Excess  of 
H2S  produces  K  polysulphides,  and  converts  the  dark  brown  ppt. 
into  MnS.  Similar  results  are  obtained  for  the  solutions  produced 
with  NH4Mn04  and  Ba(Mn04)2,  In  the  ppt.  the  ratio  K20/Mn02  — 
1/2,  but  the  ratios  KaO/MnO  and  MnO/Mn02  are  variable.  The 
action  of  H2S  on  Ka0»8Mn02,  prepared  as  a  dark  brown  ppt.  by 
adding  2*5  c.c.  of  a  10%  solution  of  glycerol  to  50  c.c.  of  1%  I<Mn04, 
was  also  studied.  The  same  products  were  obtained  as  with  KMn04, 
but  K2S04  was  absent  from  the  solution  before  the  polysulphide 
stage  was  reached.  Similar  results  were  obtained  by  adding  H2S 
to  Ba0,2Mn02,  prepared  by  adding  H2Q2  to  a  1%  solution  of 
Ba(Mn04)2  until  just  decolorised.  In  the  action  of  H2S  on  NH4Mn04, 
the  ratio  of  (NH4)20/Mn02  in  the  ppt.  is  1/1  instead  of  1/2  with  the 
other  permanganates.  A,  J.  M. 

Influence  of  the  atmospheric  factors  of  production  on  the  chemical 
activity  and  the  grain  distribution  of  powders*  J.  A.  Hedvall  and 
A.  Lundberg  (Arkiv  Kemi,  Min.,  Geol,,  1943,  17,  A ,  No,  12,  11  pp.}.* — 
Previously  published  work  on  the  effect  of  the  gas  pressure  used  in 
the  prep,  of  powders  on  the  chemical  properties  of  the  powders  is 
reviewed,  and  new  data  on  the  properties  of  Fe203  and  CaO  pre¬ 
pared  in  vac.  and  under  normal  air  pressure  are  presented.  The 
vac. -prepared  oxides  give  a  smaller  proportion  of  particles  of  grain 
size  0 — ~15  ft.  and  a  larger  proportion  of  particles  of  size  >  ~15  ft. 
than  do  oxides  prepared  under  ordinary  pressure.  The  powders 
with  the  larger  proportion  of  small  particles  are  more  reactive  towards 
solvents  than  those  with  a  smaller  proportion.  This  difference  in 
reactivity  is  not  wholly  accounted  for  by  differences  in  surface  area. 

C.  R.  H. 

Reductions  with  nickel-aluminium  alloy  and  aqueous  alkali** — See 

A.,  1944,  II,  258. 
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Determination  of  the  helium  content  of  terrestrial  materials.  C. 
Goodman  and  R.  D.  Evans  (Rev.  Sci .  Instr.,  1944,  15,  123- — 128). — 
Results  obtained  with  133  rocks  of  representative  types  are  sum¬ 
marised;  the  He  content  ranges  from  0*25  x  10”B  to  65  X  10"5 
with  modal  and  median  vals.  of  1*8  X  1CT*  c.c.  of  He  per  g.  There 
appears  to  be  no  correlation  between  He  content  and  rock  or  mineral 
type,  except  for  minerals  in  which  U  and  Th  are  >0*1%  (cf.  C, 
1944,  Part  4).  *  L.  S.  T. 

Standard  thermal  dehydration  curves  of  minerals.  P.  G.  Nutting 
(US,  Geol.  Surv.  Prof,  Paper  197-E;  Build.  Sci.  Abs .»  1944,  17, 
No.  226).— From  several  hundred  curves  obtained  over  a  period  of 
15  years,  73  typical  curves  are  chosen  and  reproduced  in  9  main 
groups.  Each  mineral  is  described  and  similarities  and  differences 
within  the  groups  of  curves  are  noted.  J.  A.  S. 

Occurrence  of  chloritoid  in  the  Tunikur  district*  Mysore  State. 
C.  S.  Pichamuthu  (Current  Sci.,  1943,  12,  332).— The  Chitaldrug 
Dharwar  schist  belt  in  the  Tumkur  district  contains  chloritoid  (I), 
which  occurs  in  disc-like}  lenticular  shape.  It  has  almost  perfect 
basal  cleavage;  imperfect  prismatic  cleavages  intersect  at  angles 
of  120°  and  there  is  a  parting  parallel  to  010.  Crystalloblasts  of 
(I)  occur  in  the  rock  without  relation  to  the  direction  of  schistosity. 
(I)  is  poeciloblastic  and  contains  much  quartz  and  ilmenite.  It  is 
pleochroic  and  has  a  high  relief  but  low  birefringence,  y  —  a  — 
0*009 — 0*01.  The  direction  Z  makes  an  angle  of  9°  with  the  normal 
to  001.  The  optic  sign  is  positive  and  twinned  crystals  are  common. 

J.  O'M-B. 

Unusual  features  in  ejected  blocks  at  Kilauea  volcano.  G.  A. 
Macdonald  (Amer.  /.  Set.,  1944,  242?  322— 326).— Picritic  basalts 
near  the  feeding  conduit  of  this  volcano  appear  to  have  been  recon¬ 
stituted  in  solid  state  as  a  result  of  remaining  at  a  high  temp,  for  a 
long  period,  during  which  the  original  pigeonite  broke  down  to  give 
hypersthene  and  augite.  A  reddened  picritic  basalt  shows  deposition 
of  Fe  ore  thoughout  the  olivine  phenocrysts.  L,  S.  T. 
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I. — SUB-ATOMICS. 

Stark  effect  in  hyperfine  structure  of  sodium  D  lines.  H.  Angenetter 
(Naiurwiss.,  1943,  31,  1 12— 1 13):— The  quadratic  Stark  effect  is  calc, 
quantum-mechanically  from  the  hyperfine  structure.  L.  J.  J. 

Stark  effect  of  the  hyperfine  structure  of  sodium.  F,  Gabler 
[Naiurwiss. ,  1943,  31,  42—43). — The  method  formerly  used  (A., 
1942,  1,  254)  for  studying  the  inverse  Stark  effect,  using  an  at, 
beam  as  absorbing  medium,  has  been  improved  and  used  for  the 
investigation  of  the  Stark  effect  of  the  hyperfine  structure  of  Na. 
The  Stark  effect  of  the  D  lines  is  a  quadratic  effect.  The  u  and  o 
components  of  the  Dx  line  are  displaced  equally  towards  longer  A  A 
by  a  field  of  100  lev.  per  cm.  In  the  case  of  D2l  each  hyperfine 
component  splits  into  a  rr  and  two  o*  components.  The  weak 
line  and  the  rr  line  are  displaced  by  approx,  the  same  amount  to  the 
red,  but  the  strong  ax  line  is  displaced  "by  only  about  one  third  of 
this  distance.  A.  J.  M. 

JG  Absorption  spectra  of  elements  of  atomic  numbers  72  (Hf)* 
73  (Ta),  74  (W),  75  (Re),  78  (Os),  and  77  (Ir).  (Mile.)  I.  Mancscu 
[Compt.  rend. ,  1943,  218,  732 — 734). — Vais,  of  A  and  vjR  for  K- 
absorption  edges  are  given  for  these  elements.  A.  J.  M. 

Penetration  of  foils  by  electrons  of  high  energy.  K,  T,  Chao  (Sci. 
Rec.  [. Acad .  Sinica],  1942,  1,  129 — 131). — Electrons  with  various 
incident  energies  up  to  7  Me.v.  penetrate  foils  of  C  (thickness  =  t  = 
0*5  cm.),  A1  (t  —  0*0355  cm.),  mica  {t  —  0*05  cm.),  Pt  [t  —  0-0004 
cm.),  Pb  {t  =  0*0038,  0*006,  and  0*05  cm.),  and  the  transmitted 
intensities  for  the  electron  energies  are  measured  experimentally 
and  calc,  theoretically.  Results  are  compared.  The  experimental 
data  for  Pb,  Pt,  and  mica  [H2KAl3(Si04)3]  arc  in  good  agreement 
with  the  theory,  but  with  C  and  A1  the  experimental  vals.  are  < 
the  tlieoretical.  L.  S.  G. 

Change  of  position  of  thorium  in  the  periodic  system,  G,  E.  Vi  liar 
(Anal.  Asoc.  Quint.  Argentina ,  1943,  31,  213— 221). — -  Arguments  are 
advanced  for  the  existence  of  a  series  of  "rare-earth  ”  elements  in  the 
position  occupied  by  Ac.  The  chemical  and  physical  properties  of 
Th  agree  with  this.  The  at,  mass  of  an  element  is  shown  to  be  <  the 
average  of  the  at.  mass  of  its  neighbours  in  the  same  group  of  the 
periodic  system,  and  this  relation  is  universally  true  only  if  Th,  Pa, 
and  U  all  occupy  the  same  position  as  Ac.  F.  R.  G. 

Analysis  of  0»  disintegration  data.  I.  The  Sargent  curves  and 
Fermi  and  Konopinski-XJfalenbeek  theories  of  beta-radioactivity. 
C.  S.  Wang  and  W.  Y.  Chang.  II.  Probability  of  ^-disintegration 
and  the  complexity  of  atomic  nuclei.  .W.  Y.  Chang  and  C.  S.  Wang 
(Sci.  Rec.  [Acad.  Sinica ],  1942,  1,  98—103,  103—108).—!.  The 
Sargent  curves  are  plotted  for  a  no.  of  0- emitters.  The  radio¬ 
active  elements  group  themselves  more  closely  into  Sargent  curves 
when  the  positive  and  negative  emitters  are  plotted  separately, 
A  comparison  is  made  with  the  Fermi  theory  and  the  Konopinski- 
Uhlenbeck  theory  of  /1-decay,  calculations  being  made  of  \M\2/r0 
for  each  element,  where  M  is  the  matrix  element  of  the  heavy 
particle  and  V0  is  the  universal  decay  time.  The  vals.  of  \M\zjr0  fall 
into  groups  of  different  orders  of  magnitude,  viz.,  1G“24(  10~20,  and 
10"aa  or  1G-2S,  10~2J,  and  10~29  according  as  to  whether  Fermi's 
or  Konopinski  and  Uhlenbeck’s  form  of  interaction  is  taken.  The 
classification  of  \M\2/r0  is  satisfactory  and  there  is  good  agreement 
between  theory  and  experiment. 

II.  The  vals.  of  r0  and  \M\2  for  8Ha  are  calc,  the  latter  being 
compared  with  that  of  Gronblom.  The  difference  in  |M|2  between 
positive  and  negative  emitters  is  discussed  and  interpreted.  The 
variation  of  |M|9  with  at.  no,,  Z,  is  due  to  the  greater  rearrangement 
of  the  nuclear  constituents  after  a  0-transition  as  Z  increases.  The 
effect  of  isotope  number  and  of  a  nuclear  Coulomb  field  in  the  theory 
of  ^-disintegration  is  studied,  and  it  is  verified  that  the  decay  const, 
of  positive  emitters  decreases  while  that  of  negative  emitters  in¬ 
creases  with  the  isotope  no.  The  selection  rules  for  different  0- 
transformations  are  also  studied.  L.  S.  G, 

Sargent  curves  for  artificially  0-aefcive  nuclei,  P.  K.  S.  Chaudhury 
(Indian  J.  Physics ,  1943,  17,  262 — 270). — Sargent  curves  of  /3-active 
nuclei  have  been  drawn  and  used  to  deduce  the  approx,  spin  of 
nuclei  of  even  mass  no.  The  utility  of  these  curves  in  studying 
nuclear  isomerism  is  pointed  out.  W.  R.  A. 

233  n  (a.,  id  . . 


Lost  radioactivity  of  caesium,  W.  Wahl  (Naiurwiss.,  1943,  31, 
18—19;  cf.  Hahn  el  al.,  A.,  1943,  I,  46). — The  occurrence  of  a  line 
corresponding  to  a  mass  no.  of  132  in  the  mass-spec trogram  of 
polluclte  is  confirmed,  and  the  possible  mols.  or  radicals  which 
could  give  rise  to  this  line  are  discussed.  It  appears  to  be  due  to 
132 Ba,  although  this  was  not  found  by  Hahn  et  ah  A,  J.  M. 

Lost  radioactivity  of  caesium.  O.  Hahn,  F.  Strassmann,  J.  Mat- 
tauch,  and  H.  Ewald  (Naiurwiss.,  1943i  31,  19). — A  reply  to  Wahl 
(see  preceding  abstract).  A.  J.  M. 

Natural  and  artificial  activity  of  lutecium,  a  new  case  of  isomer¬ 
ism.  A.  Flammersfeld  and  J.  Mattauch  (Naiurwiss.,  1943,  31,  66 — 
07). — Irradiation  of  Lu  with  neutrons  gives  activities  of  half-life 
3*4±0*1  hr.  and  6*6±0*05  days.  0-Ray  absorption  measurements 
give  energy  1150  ke.v.  and  4*40  ke.v.,  respectively.  The  long-life 
initial  activity  is  3  times  that  of  the  short-life  with  slow  neutrons. 
The  former  is  obtained  only  with  thermal,  the  latter  with  both 
thermal  and  resonance,  neutrons.  Hence  the  two  substances  are 
not  isomeric.  Naturally  active  Lu  gives  0-rays  of  energy  400  ke.v., 
together  with  a  harder  radiation  (y-radiation).  It  is  concluded  that 
the  6'6-day  substance  is  isomeric  with  176Lu,  and  the  3*4-hr.  sub¬ 
stance  has  mass  no.  177,  L.  j,  J. 

New  gaseous  product  of  uranium  fission.  W,  Seel  man  n-Egge- 
bert  and  H.  J.  Born  (Naiurwiss.,  1943,  81,  59 — 62). — Two  new  Kr 
isotopes  of  half-life  75  min.  and  4*6  hr.,  obtained  respectively  from 
50-sec.  Br  and  3-min.  Br,  are  described.  30-sec.  I  gives  a  3-8-min. 
Xc.  The  max.  energy  of  the  75-min.  Kr  is  Me.v,,  that  of  the 
4*6-hr.  Kr  is  ~0*8  Me.v.,  and  that  of  the  3‘8-min.  Xe  is  4  Me.v. 

L.  J.  J. 

Identification  of  uranium  fission  products  with  corresponding  iso~ 
topes  obtained  by  means  of  (na)  and  (np)  processes.  H.  J.  Born  and 
W.  Seelmann-Eggebert  (Naiurwiss.,  1943,  31,  86 — 89). — Irradiation 
of  Rb  and  Sr  salts  with  fast  Li-D  neutrons  gives  Kr  isotopes  by 
(«a)  and  (np)  processes.  Sr  gives  one  isotope  with  half-life  4*6  hr., 
Rb  gives  two  with  half-lives  4*6  hr.  and  75  min.  The  identity  of  the 
Kr  isotopes  with  those  of  the  same  half-lives  from  U  is  established 
by  comparison  of  the  absorption  of  emitted  0-rays.  The  respective 
mass  nos.  85  and  87  are  ascribed  to  the  two  isotopes.  The  30- 
min,  Br  from  U  is  identical  with  a  Br  obtained  from  Rb  by  a  («tt) 
process.  L.  J.  J. 

Life  of  the  mesotron,  G.  Cocconi  and  Y.  Tongiorgi  (Natur- 
wiss 1943,  31,  108— 109).— Measurement  of  mesotron  line  structure 
at  2200  m.  above  sea  level  at  Passo  Sella  in  the  summer  of  1942,  at 
angles  0°,  25°,  40°,  50w,  and  60°  to  the  zenith,  showed  no  variation  in 
t/Vc“,  where  r  and  jjl  are  the  life  and  rest  mass  of  the  mesotron. 
The  val.  3—4  x  10~a  sec,  per  Me.v.  was  found  for  t/uc2. 

L.  I*  1* 

Life  of  the  mesotron.  J.  Juilfs  (Naiurwiss.,  1943,  31,  109 — 110). 
—A  reply  to  Cocconi  (sec  above) .  The  measurements  quoted  do  not 
exclude  the  presence  of  mesotrons  of  short  life.  L.  J.  J. 

Presence  of  mesotron  showers  in  extended  showers  in  air*  G. 

Cocconi,  A.  Loverdo,  and  V.  Tongiorgi  (Naiurwiss.,  1943,  31,  135— 
136).— In  order  to  confirm  the  existence  of  extended  showers  of 
considerable  penetrating  power,  and  to  investigate  the  connexion 
between  them  and  the  Auger  electron  showers,  an  apparatus  using 
8  groups  of  counters  was  employed.  Almost  all  the  penetrating 
showers  are  composed  of  electrons  and  mesons,  and  contain  at  least 
two  mesons,  A.  J.  M, 

The  meson-pair  theory  of  nuclear  interaction,  O,  Klein  (Arkiv 
Mai.  Ash  Fys 1944,  30,  A,  3,  13  pp.). — A  modification  is  made  of 
Marshak's  “  heavy  electron  M  pair  theory  of  nuclear  forces  in  which 
the  "  heavy  electrons  "  (obeying  the  ordinary  relativistic  Dirac 
equation)  are  replaced  by  mesons  of  integer  spin  and  Bose  statistics. 
The  results  are  similar  to  those  of  Marshak,  whose  assumptions, 
however,  do  not  contradict  the  known  spin  and  statistical  properties 
regarding  the  disintegration  of  mesons  in  cosmic  rays.  As  in 
Marshak’s  theory,  there  is  no  indication  of  the  origin  of  the  0-electrons, 
which  is  naturally  explained  by  Kemmer’s  "  symmetrical  ”  theory, 
nor  of  the  non-Dirac  magnetic  moments  of  protons  and  neutrons, 
especially  their  opposite  sign  and  approx,  equality.  To*  solve  these 
difficulties  it  would  probably  be  necessary  to  assume  additional 
interactions  in  the  pair  theory. 
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Second  maximum  of  the  Rossi  curve.  M,  Forr6  and  Z.  Ozorai 
(Naturwiss.,  1943,  31,  140} .—An  improved  apparatus  similar  in 
design  to  that  originally  used  by  Schmeiser  et  al .  (cf.  A.,  1938,  I, 

291}  was  used  to  detect  the  existence  of  the  second  max.  of  the 

Rossi  curve.  Between  5  and  24  cm.  Pb  no  max.  could  be  observed 
within  the  limit  of  error  of  1 — 2%,  A.  J.  M, 

The  impulse-energy  tensor  of  material  particles.  I.  Mesons  and 
electrons.  IL  Particles  of  spin  2  or  3/2.  T.  S.  Chang  (Proc.  Roy. 
Soc.,  1944,  A,  182,  302—311,  311—318).“!.  The  investigation  gives 
a  direct  and  general  construction  of  a  real,  symmetrical  tensor  Tkl 
the  divergence  of  which  toils  —1  times  the  four-force  fk experienced 
by  the  matter.  Interpreting  Tkl  as  the  impulse-energy  tensor  for  the 
case  of  no  electro-magnetic  field  the  energy-momentum  density 
obtained  from  Tkl  is  compared  with  that  obtained  by  treating 

(S/i){8/ Si’*}  as  the  energy-momentum  operator,  In  the  general 

case  the  Hamiltonian  of  the  matter  is  compared  with  §Tudxdy  dz. 
The  compared  quantities  agree  apart  from  unimportant  modi¬ 
fications. 

II.  Calculations  of  a  general  impulse-energy  tensor  Tkl  are 
extended  to  particles  of  spin  2  or  3/2,  the  wave  equations  of  which 
were  given  by  Fierz  and  Pauli.  Results  are  generally  similar, 
but  the  expression  for  is  very  complicated.  G.  D.  P. 

II.— MOLECULAR  STRUCTURE. 

Band  spectrum  of  nitrogen  :  new  singlet  systems.  A.  '&.  Gaydon 
(Proc.  Roy.  See,,  1044,  A,  182,  280 — 301). — Five  new  systems  due 
to  N2  are  observed  in  a  mildly  condensed  discharge  through  nitrogen. 
Rotational  analyses  of  some  of  the  bands  are  made  and  it  is  shown 
that  all  correspond  to  transitions  to  the  upper  level  a1!!*,  of  the  Lyman- 
Btrge-Hopficld  system,  An  additional  progression  of  the  system ■ 
studied  by  Van  der  Ziel  (the  fifth  positive  system)  is  found,  necessit¬ 
ating  revision  of  the  upper  vibrational  quantum  nos,  Some  of 
Kaplan's  systems  are  also  examined  and  the  rotational  analysis  of 
one  shows  that  it  corresponds  to  a  transition  to  the  lower  level  of  the 
fifth  positive  system.  This  level  probably  lies  a  little  below 
and  is  metastable;  it  may  play  a  part  in  the  formation  of  active  N. 
Rotational  and  vibrational  eonsts.  for  the  singlet  electronic  states  of 
K2  are  tabulated.  G,  D.  P. 

Development  of  8-  and  y-bands  of  nitric  oxide  in  active  nitrogen 
and  Lyman  bands  in  helium-nitrogen  mixture.  B.  M,  Anand  (Indian 
J .  Physics,  1943,  17,  246— 251).— The  doublet  structure  of  0-0, 
0—1,  0-2,  and  0-3  bands  of  the  8  system  (c22->2II)  of  NO  and  of 
1-0  and  2-0  bands  of  the  y  system  (a2S  as  observed  in  active 

N,  has  been  measured  and  is  described,  p  bands  of  NO  are  not 
found  in  the  afterglow  of  active  N.  Three  new  bands,  6-13,  0-8, 
and  4-9,  of  the  Lyman-Birge-Hopfield  system  of  Na  are  developed 
in  a  mixture  of  He  and  N2.  W.  R.  A. 

Pressure  widening  of  the  rotation-vibration  bands  of  the  HON 
molecule  at  10?3S5  A,  G.  Kortiim  and  H.  Verleger  (Naturwiss., 
1943,  31,  44), — The  broadening  of  the  fine  structure  of  the  rotation- 
vibration  bands  of  HCN  with  increasing  pressure,  and  the  effect  of 
addition  of  foreign  gases,  have  been  investigated,  in  order  to  dis¬ 
cover  the  effect  of  in  ter  mol.  forces  on  the  sharpness  of  energy  levels. 
In  the  range  75—550  mm.  the  pressure  widening  is  greatest  at  the 
intensity  max,  of  the  band  for  both  P-  and  It! -branches,  in  agreement 
with  Cornell  (A.,  1937,  I,  343).  The  mean  widening  increases  oc 
pressure.  Widening  produced  by  the  addition  of  foreign  gases 
(N2,  Nat),  H25,  Me20,  SOs,  EtCl)  depends  largely  on  the  dipole 
moment  of  the  added  gas,  other  factors  being  equal.  The  widening 
is,  however,  not  cc  dipole  moment.  The  effect  may  be  due  to  van 
der  Waals  forces  and/or  resonance.  A.  J.  M. 

Asymmetric  rotor.  EL  Calculation  of  dipole  intensities  and  line 
classification »  P.  C.  Cross,  R,  M.  Hainer,  and  G.  W.  King  (J.  Chem . 
Physics,  1944,  12,  210 — 243  ;  cf.  A.,  1943,  I,  11 3).- —Mathematical. 
Provided  that  the  asymmetry  is  roughly  the  same  in  the  initial  and 
final  states,  the  relative  intensities  of  all  important  rotational  lines 
up  to  J  <13  for  all  bands  of  any  mol.  can  be  calc,  with  the  aid  of  a 
table  of  line  strengths  for  rigid  asymmetric  rotors.  Irregularly 
spaced  lines  are  classified  into  "sub-branches,"  defined  by  the 
changes  of  the  K  vals.  of  the  initial  level  in  the  limiting  prolate  and 
oblate  symmetric  rotors,  and  "  wings  JJ  which  collect  lines  of  ”  sub¬ 
branches  ”  which  have  uniformly  varying  strengths  and  Boltzmann 
factor,  and  fairly  uniform  spacing.  W.  R.  A. 

Absorption  spectra  o£  complex  compounds  of  the  noble  metals. 
Chlorometallates  of  the  platinum  group.  A.  V.  Babaeva  (Bull. 
Acad .  Sci.  V.R.S.S.,  CL  ScL  Chun.,  1943,  171—177).— Absorption 
soectra  have  been  studied  in  the  region  2000 — 0000  a.  for  dil.  (0*001— 
0*0 3m.)  aq.  solutions  of  (NH4)*[RhCIJ,HaO ;  (NHJJTdClJ ; 
(NH4)a[IrClfl],HaO;  (NHJa[IrClJ ;  IC[PtClJ ;  and  Naa[PtClJ,6HaO. 
These  compounds  each  have  three  absorption  bands  in  the  range 
studied,  the  positions  of  which  are  governed  by  the  at.  no.  of  the 
“  central  atom  ”  of  the  complex.  V.  B. 

Photochemical  processes  in  aromatic  compounds.— See  A.,  1944, 
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Polymer  spectra  of  cyanine  dye.  R.  W.  Mattoon  (J.  Chem. 
Physics,  1944,  12,  268 — 276). — Dil.  aq.  solutions  of  1  :  R-diethyl- 
2 :  2'-cyanine  chloride  (I)  exhibit  bands  with  max.  at  4900  and  5230  a., 
whilst  in  a  10“2m.  solution  an  exceedingly  narrow  absorption  and 
fluorescence  band  occurs  at  5730  a.  (P  band)  at  room  temp.  The 
P  band  shifts  to  ~5780  a.,  becomes  broader,  and  finally  disappears 
as  H20  is  removed  by  pumping  or  by  heat.  The  behaviour  is 
reversible,  thus  enabling  the  humidity  of  the  atm.  to  be  determined 
from  the  position  of  the  band.  The  effect  of  temp,  from  —195°  to 
100°  has  been  investigated.  ’  For  films  of  (I)  another,  and  weaker, 
absorption  band  occurs  at  5430  a,  {Pmi  band)  similar  to  the  P  band 
but  polarised  perpendicular,  not  parallel,  to  the  polymer  chains. 
Thus  the  P  band  is  due  to  single  dye  polymer  chains  and  the  Pm1 
band  to  a  system  of  coupled  chains  lying  mutually  parallel  and 
forming  threads.  The  threads  were  observed  microscopically. 

W.  R.  A. 

Physico-chemical  constants  of  cholesterol  and  its  ozonide.  H. 
Paillard,  M.  Berenstein,  and  E.  Briner  (Arch.  Sci .  phys .  nat.,  1944, 
[v],  26.  SuppL,  67 — 71). — rfj8,  y18,  a,  [a]D,  and  rj  for  solutions 

of  cholesterol  (I)  and  of  its  ozonide  (II)  in  CClt,  and  in  CHC!3 
are  recorded.  The  ultra-violet  absorption  of  (II)  is  displaced  towards 
longer  AA  and  commences  at  3400  a.  CHCL,  solutions  of  (I)  and  (II) 
exhibit  a  weak  greenish  fluorescence ;  (I)  has  a  single  band  at  ^ 
4700—5300  a.  and  (II)  at  5000—6100  a.  L.  S.  T. 

Study  of  tho  structure  and  modes  of  vibration  of  metallic  carbon¬ 
ates*  hydrogen  carbonates*  and  thiocarbonates  by  means  of  their 
infra-red  absorption  spectra.  (Mine.)  R.  Duval,  C.  Duval,  and  J. 
Lecomte  (Bull.  Sac.  chim.,  1943,  [v],  10,  517 — 524). — The  infra-red 
absorption  spectra  of  12  simple  carbonates,  7  double  carbonates,  5 
H  carbonates,  and  5  thiocarbonates  are  obtained  by  the  powder 
method.  From  the  results,  definite  modes  of  vibration  can  be 
associated  with  all  the  observed  frequencies,  and  a  choice  can  be 
made  between  the  various  possible  mol.  models.  Certain  bands 
in  the  spectra  of  the  thiocarbonates  indicate  the  presence  of  acid 
thiocarbonates.  J.  F.  H. 

Application  of  infra-red  absorption  spectra  to  the  determination 
of  the  structure  of  ethylenic  hydrocarbons  (aliphatic  series),  M.  Tuot 
and  j.  Lecomte  (Bull.  Soc .  chim.,  1943,  [v],  10,  524— 542),— The 
infra-red  absorption  spectra  of  22  ethylenic  hydrocarbons,  obtained 
by  the  dehydration  of  sec.  and  iert,  alcohols,  have  been  determined 
in  the  range  700 — 1400  cmr1  The  region  SS0 — 1000  cm.”1  gives 
information  on  the  position  of  the  double  linking,  None  of  the 
dehydration  products  gives  bands  at  910  and  990  cm."1,  indicating 
that  no  ap  ethylenic  linkings  are  formed.  A  double  linking  not  at 
the  end  of  the  chain  gives  strong  bands  at  ^980  and  910  cm.”1, 
except  where  the  double  linking  is  attached  to  a  iert.  C,  when  a 
strong  band  appears  at  880—890  cm."1  Study  of  the  region  720 — 
780  cm.”1  enables  the  length  and  form  of  the  C  chain  to  be  deduced, 
The  results  are  discussed  theoretically.  J.  F.  H. 

Empirical  and  theoretical  considerations  on  the  infra-red  absorp¬ 
tion  spectra  ol  saturated  aliphatic  secondary  and  tertiary  alcohols, 

M.  Tuot  and  J.  Lecomte  (Bull.  Soc.  chim.,  1943,  [v],  10,  542 — 561). 

— The  infra-red  absorption  spectra  of  30  sec .  and  20  iert.  saturated 
aliphatic  alcohols  are  examined  in  the  range  6*5 — 15  p.  sec.  Alcohols 
show  a  characteristic  band  at  <—9  p..,  iert .  alcohols  at  —8*75  p.  Chain¬ 
branching  generally  displaces  the  characteristic  bands  to  lower  A  A 
and  reduces  the  intensities  of  the  absorption  max.  Consideration 
of  mol.  vibrations  furnishes  a  theoretical  explanation  of  the  form 
of  the  spectra  of  the  simple  types;  by  analogy  the  treatment  is 
extended  to  homologues.  J.  F.  H. 

Infra-red  spectrum  of  alien©  and  interactions  between  molecular 
vibration  and  rotation.  H.  W.  Thompson  and  G.  P.  Harris  (Trans. 
Faraday  Soc.,  1944,  40,  295 — 300). — The  infra-red  spectrum  of 
allene  vapour  has  been  re- measured  over  the  range  3—20  p.  The 
main  conclusions  of  Linnett  and  Avery  (A.,  1939,  I,  8)  are  sub¬ 
stantiated,  and  the  use  of  higher  resolving  power  has  revealed  further 
details  which  are  discussed.  F.  L*.  U. 

Optical  methods  of  studying  hydrocarbons,  3H.  Combination 
scattering  spectra  of  paraffins.  P.  A.  Bashulin,  M.  F.  Bokschtein, 

A.  L.  Liberman,  M.  j.  Lukina,  E.  I.  Margolis,  O.  P.  Solovova,  and 

B.  A.  Kazanski  (Bull.  Acad.  Sci .  U.R.S.S.,  Cl.  Sci.  Chim.,  1943, 

1 98—205) » — Spectral  data  are  given  for  the  following  hydrocarbons  : 
ftS-  and  jSy-d imethy lb u taiie ;  By-S  J33-,  and  yy-dimethyl pentane ; 
jSjSy-trimethylbutane ;  /?/?-,  j8y-,  and  yS-dimethylhexane ;  )3y- 
and  j8y8-trimethylpentane ;  8-  and  y-methyl-y-ethylpentane ; 

jSjSyy- tetramethylbutane ;  ^yy-trimcthylpentane. .  Methods  of  prep, 
and  the  principal  physical  coasts,  are  also  given.  Certain  of  the  data 
previously  given  (ibid.,  1941,  14)  are  modified-  by  more  accurate 
standardisation  of  the  lines  for  qyc/ohexane.  V.  B. 

Raman  spectra  of  some  trihalogen  derivatives  of  methane*  (Mile.) 

M.  L.  Delwaulle  (Compt.  rend.,  1943,  216,  735— 737},— The  Raman 
spectra  of  CHFCL,  CHFCiBr,  and  CHFBra  have  been  reinvestigated. 
For  CHFCL  thereare  10  lines  (instead  of  9*}  and  for  CHFCiBr  11  lines 
are  found,  the  most  intense  being  a  doublet  in  each  case.  For 
CHPBr2,  9  lines  are  found.  The  A  and  degree  of  polarisation  of  each  I 
line  are  given,  and  the  results  arc  discussed.  A.  J,  M. 
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Raman  spectra  of  hexachloroethane  and  hexabromo ethane.  D.  T. 

Hamilton  and  F.  F.  Cleveland  (/.  Client .  Physics,  1944,  12,  249— 
252). — Raman  w  of  C2CJ3  and  C2Br6,  and  their  relative  intensities 
and  depolarisation  factors,  are  given.  The  fundamental  vv  of 
C2Clc  have  been  used  to  calculate  force  consts.  using  Stitt's  equations 
for  C2H8.  The  equilibrium  configuration  corresponds  with  the 
point-group  D»d.  w  allowed  in  the  infra-red  have  been  calc.  Selec¬ 
tion  rules  for  the  fundamentals,  binary  combinations,  and  overtones 
of  degenerate  and  non-degenerate  w  have  been  worked  out  for 
mols.  having  the  symmetries  Dzh,  and  Dzd.  W.  R.  A, 

Reversible  extinction  of  fluorescence  ol  hsematoporphyrio  in 
solution.  I.  U n gar  (Anal,  Asoc .  Quim.  Argentina ,  1942,  30,  217 — 
219) . — The  fluorescence  of  0-001%  h&matoporphyrin  solution  in  a 
beam  of  an  arc  lamp  filtered  through  6%  CuS04  is  extinguished  by 
OT  %  of  FeCl3,  Addition  of  1  %  of  Na4Pa07  causes  reappearance  of  the 
fluorescence.  It  is  concluded  that  the  extinction  is  accompanied 
by  a  reduction  of  Fe“,a  to  Peea,  which  change  is  inhibited  by  Na4P207. 

F.  R.  G. 

Factors  that  alter  the  fluorescence  of  certain  carcinogens.  H, 

Weil-Malherbe  ( Cancer  Res,,  1944,  4,  102— 105),— The  chemical 
classification  of  a  solvent  has  no  relation  to  the  fluorescence  intensity 
of  hydrocarbons,  dissolved  in  it.  With  3  ;  4-benzpyrene  (I)  in 
EtOH-H,0  mixtures  the  variation  of  fluorescence  intensity  with 
composition  is  entirely  due  to  quenching  by  dissolved  02.  The 
stability  of  the  fluorescence  of  solutions  of  (I)  depends  on  the 
solvent.  In  C6H14  or  CgHg  no  change  occurs  during  20  min.  irradi¬ 
ation.  In  AcOH  photo-oxidation  occurs  in  presence  of  02.  In 
EtOK  and  in  EtOH-H20  mixtures,  OTn-HCI,  or  OTN-NaOH  a 
slow  non-oxidative  fall  in  fluorescence  occurs.  The  rapid  destruc¬ 
tion  of  fluorescence  in  CHC13  solution  is  non-oxidative.  Inhibitors 
of  fluorescence  in  solution  are  of  three  categories  :  (a)  substances 
causing  a  reversible  photochemical  reaction  ;  (5)  substances  causing 
irreversible  changes  of  the  fluorescent  material ;  (c)  substances  that 
absorb  the  exciting  XX.  An  unsaponifiable  fraction  of  mouse  tissues 
is  less  susceptible  to  the  quenching  effect  of  02  than  are  carcinogenic 
hydrocarbons.  Fluorimetric  determinations  of  hydrocarbons  should 
be  carried  out  in  N*.  F.  L.  W. 

m 

Hedvall  wandering  of  disturbance  centres.  F,  Moglich  and  R. 
Rompe  (Naiurwiss.,  1943,  31,  69). — A  quantum-mechanical  basis  for 
diffusion  of  excess  energy  in  a  solid  structure  is  suggested. 

L,  J.  J. 

Fluorescence  and  absorption  spectral  data  for  pterin-like  pigments 
synthesised  by  the  diphtheria  bacillus  and  isolated  by  chromatographic 
analysis.— See  A.,  1944,  III,  772. 

Dielectric  properties  of  dipolar  substances.  H.  Frohlicb  and  R. 
Sack  ( Proc .  Roy.  Soc.,  1944,  A,  182,  388— 403}.— Examination  of 
the  structural  evidence  shows  that  there  is  a  large  group  of  dipolar 
org,  solids  the  dipoles  of  which  have  two  equilibrium  positions  with 
opposite  dipole  direction.  A  theory  is  developed  which  gives  larger 
dielectric  consts.  and  smaller  dielectric  loss  than  Onsager's  theory. 
It  is  shown  that  liquids  with  high  ij  behave  as  solids  whilst  liquids  of 
low  t|  conform  to  Onsager’s  theory.  G.  D.  P. 

Refraction  and  dispersion  of  hydrogen  sulphide*  sulphur  dioxide, 
and  carbon  oxysulphide.  H.  Huxley  and  H.  Lowery  (Proc.  Roy . 
Soc.,  1943,  A,  180,  207— 216),— The  measurements  were  carried  out 
by  means  of  Jamin's  interferometer  ;  an  improved  technique  makes 
it  possible  to  apply  a  systematic  correction  for  fringe  drift  by 
obtaining  photographic  records  of  a  fringe  system  at  definite  intervals 
during  the  experiment.  New  vals.  for  the  refraction  and  dispersion 
of  SO,  and  H2S  are  given.  For  COS  the  following  consts.  are 
determined  for  the  first  time  :  pressure  coeff.  =  0T339  X  10"4  per 
nun.;  p  —  2-1046  (air  =  1);  temp,  coeff.  =  0*003830  per  °c. 
Dispersion,  (n  —  1)  X  HR,  at  eight  Hg  A  A,  from  8817*0  at  A  5792*26 
to  9061*9  at  A  4047*70.  The  Sellmeier  formula  deduced  from  these 
figures  is:  (»  —  1)  =*  9*372  X  1027/{10,903  X  1087  -  y3). 

G.  D.  P. 

Transmission  of  light  by  water  drops  1  to  5  p.  in  diameter,  R. 

Ruedy  (Canad.  J.  Res,,  1944,  22,  A,  53 — 66), — The  work  done 
against  surface  tension  in  the  formation  of  a  small  H20  drop  from 
supersaturated  vapour  is  large  compared  with  hT.  This  prevents 
the^  attainment  in  cloud-chamber  experiments  of  the  equilibrium 
indicated  by  Kelvin’s  v.p.  equation.  The  colours  observed  when  a 
source  of  white  light  is  viewed  through  a  cloud  of  drops  of  radii  of 
a  few  p..  are  explained  in  terms  of  the  theoretical  result  that  the 
intensity  of  transmitted  monochromatic  light  varies  periodically  as 
the  ratio  radius/ A  increases.  H.  J.  W. 

Old  and  new  views  on  some  chemical  problems,  W.  H.  Mills 
( J.C.S. ,  1944,  340—350). — An  address.  Recent  advances  in  the 
knowledge  of  mol.  structure,  especially  in  relation  to  valency,  arc 
reviewed.  C.  R.  H. 

Calculation  of  certain  higher- order  Bethe  approximations.  W.  J.  C. 

Orr  [Trans.  Faraday  Soc.,  1944,  40,  306— 320).— Mathematical.  The 
Bethe  method  is  applied  in  calculating  the  no.  of  ways  of  arranging 
double  mols.  ^  on  planar  arrays  of  adsorption  sites.  When  con¬ 
sistently  applied  the  method  gives  an  unambiguous  and  apparently 
rapidly  .convergent  result.  F.  L,  U. 


Effect  of  polar  and  paramagnetic  molecules  on  absorption  and 
refraction  of  radio-waves  in  the  atmosphere.  V.  L.  Ginzburg  (Bull. 
Acad .  Sci.  U.R.S.S Pkys 1943,  7,  96— 98). — ' The  effect  of 
paramagnetic  mols.  is  small,  and  that  of  polar  mols.  negligible. 

J.  J.  B. 

Radius  of  the  Hf  ion*  and  constitution  of  the  halogen  acids.  H. 

Trich6  (Compt.  rend.,  1943,  216,  737— 739).— It  is  possible  to  calcul¬ 
ate  approx,  the  radius  of  ions  from  the  parachors  of  a  family  of 
compounds,  and  a  certain  no.  of  ionic  radii  (ibid,,  641),  The  method 
is  applied  to  HC1,  HBr,  and  HI.  From  the  mean  of  the  parachors 
of  HC!  and  HBr,  the  radius  of  H*  is  1*27  a,,  and  from  HBr  and  HI 
it  is  T46  a.  The  radius  of  H*  is  thus  not  small,  and  in  the  halogen 
acids  the  halogen  ion  must  have  a  very  small  radius,  but  may  be 
regarded  as  expanding  to  a  vol.  equal  to  the  part  of  the  H*  which  it 
encloses.  The  method  is  also  applied  to  NH3,  PH3,  and  AsHa,  the 
radius  of  H*  being  1-44—1*56  a.  A.  J.  M. 

Molecular  volume  and  structure.  VII,  VUE.  T.  W.  Gibling 
(J.C.S.,  1944,  380—383,  383— 385).— VII.  The  parachor  vals. 
allotted  (A.,  1941,  I,  324)  for  (C)‘CO(C)  and  (C)-CHO  should  be 
increased  by  0T.  "  Standard  vals."  of  compounds  containing  these 

groupings  require  additions  of  0T  or  0*2  unit.  The  correction  for 
the  S-C  in  the  O  chain  of  aliphatic  esters  and  ethers  is  —  0*7.  Modified 
vals,  of  previous  data  are  given  for  cyc/oparaffins  and  -olefines  and 
their  derivatives. 

VIII.  Group  vals.  are  estimated  from  published  parachor  data 
for  alkyl  sulphides,  thiols,  and  disulphides.  Interference  corrections 
required  in  parachors  of  Hg  n-alkyl  mcrcaptides  suggest  a  zig-zag 
arrangement  of  alkyl  chains  on  opposite  sides  of  the  S-Hg-S  nucleus 
in  the  liquid  state.  Alkyl  sulphites  have  structures  resembling 
those  of  the  carbonates,  and  sulphates  and  phosphates  also  appear 
to  belong  to  the  same  type.  L.  J.  J. 

Mol,  wt.  of  cellulose*  Average  degree  of  polymerisation,— See  A., 
1944,  II,  327. 

Sfceric  inhibition  of  resonance.  L  Dichloronitrobenzenes.  EL 
w-Xylidines  and  A-dimethyl-m-xylidines.  G.  Thomson  (J.C.S., 
1944,  404—408,  408—410).—!,  Mol.  solution  vols.  and  mol.  refractiv- 
ities  of  the  6  isomeric  C6H3C12*N02  have  been  measured.  The  2  :  6- 
compound  has  appreciably  greater  vals.  for  mol.  solution  vol., 
parachor,  and  energy  of  activation  for  reaction  with  NaOMe  and 
smaller  mol.  refractivities  for  NaD  and  HgM81  lines.  The  effect  is 
attributed  to  inhibition  of  resonance  between  the  *NOs  and  the 
C6H0  nucleus. 

II.  At.  refractivity  of  N  In  1 :  3  :  2-CfiH3Me2*NMe2  (I)  is  approx,  the 
val,  in  aliphatic  tertiary  amines,  whilst  in  the  1:3:  4-compound  (II) 
it  has  the  normal  aromatic  val.  With  Me  ortho  to  the  NMe2  group 
an  intermediate  val.  is  found.  The  mol.  solution  vol.  of  (I)  is 
>  that  of  the  1:3:  5-compound  (III)  but  approx,  that  of  (II).  The 
parachor  vals.  are  in  the  order  (III)  >  (II)  >  (I).  L.  J.  J. 

Form  and  mobility  of  thread  molecules  In  experiments  with  models* 

H.  A.  Stuart  (Naiurwiss.,  1943,  31,  123 — 127). — Models  of  thread 
mols.  were  shaken  in  an  empty  vessel,  and  in  a  vessel  filled  with 
glass  beads  to  represent  an  indifferent  solvent.  Photographs  of  the 
statistical  forms  taken  up  by  mols.  of  different  lengths  arc  given. 
The  effect  of  solvation  is  also  shown.  The  transition  from  dit.  to 
cone,  solution  is  accompanied  by  parallelism  of  mols.  A.  J.  M. 

III.— CRYSTAL  STRUCTURE. 

Use  of  the  X-ray  goniometer  (differential  X-ray  goniometer)*  W. 

Hofmann  (Naiurwiss.,  1943,  31,  113 — 114). — An  arbitrary  axis  of 
rotation  of  the  crystal  can  be  used  if  two  photographs  are  taken, 
one  a  normal  rotation  photograph  with-  stationary  film,  the  other 
with  half  the  film  obscured  and  the  rotation  of  the  crystal  coupled 
with  longitudinal  displacement  of  the  film  cylinder.  L.  j,  j. 

Calculation  of  density  from  X-ray  data.  W.  G.  Schlecht  (Amer, 
Min.,  1944,  29,  108 — 110).— The  val,  of  N  to  be  selected  for  calcul¬ 
ating  p  from  X-ray  measurements  is  discussed.  L,  S.  T. 

Improved  algebraic  method  for  the  determination  of  crystal  struc¬ 
ture  from  X-ray  data.  S.  H.  Yu  (Sci.  Rec .  [. Acad .  Sinica],  1942,  1, 
109— 110).— Avrami's  method  consists  in  solving  an  algebraic 
equation  of  degree  n  —  m(m  —  1),  where  mi  is  the  no.  of  x,  y,  or  z 
components  of  the  interat.  distances  to  be  determined.  The  present 
method  is  an  improvement  in  that  (i)  it  is  necessary  only  to  solve 
an  equation  (determinantal)  of  degree  nj 2  and  (ii)  the  no.  of  terms 
needed  in  a  given  spectrum  H(h,k,l)  is  reduced  from  2 n  to  nj 2  +  1. 
Hence  intensity  data  of  very  high-order  reflexions  are  not  needed 
so  that  some  experimental  difficulties  are  avoided.  L.  S.  G, 

New  method  oi  analysis  of  X-ray  data  for  the  determination  of 
crystal  structure;  its  application  to  iron  pyrites.  S.  H.  Yu  and 

C.  P.  Ho  (Sci.  Rec.  {Acad.  Sinica J,  1942,  1,  111—115).— A  modific¬ 
ation  of  the  Patterson  synthesis  is  developed  and  compared  with 
the  latter  in  an  application  to  the  analysis  of  the  structure  of  Fe 
pyrites.  The  rates  of  convergence  of  the  two  methods  are  dis¬ 
cussed  and  also  the  resolving  power  between  peaks  on  the  Patterson 
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diagram.  It  is  claimed  that  the  new  method  is  much  more  powerful 
than  the  classical  Patterson  method.  L.  S.  G. 

Application  of  the  micro-absorption  factor  to  problems  of  lattice 
distortion  and  the  nature  of  anti-phase  domains.  A.  Taylor  (Phil. 
Mag.,  1944,  [vii]f  35,  404 — 414). — The  results  of  Brindley  and  Spiers 
(A.,  1936,  3)  for  the  differences  between  the  /-factors  of  chemically 
pptd.  and  filed  metal  powders  are  explained  in  terms  of  the  micro¬ 
absorption  factors  of  the  powders,  that  of  the  ppt.  being  larger. 
An  experimental  procedure  is  suggested  for  testing  the  hypothesis 
that  the  broadening  of  the  superlattice  lines  in  the  Debye-Scherrer 
spectrum  of  Cu3Au  is  due  to  the  existence  of  ordered  domains  or  to 
lattice  faults  in  the  crystallites.  H.  J.  W. 

Isotypism  and  isomorphism.  F.  Machatschki  (Nalurwiss.,  1943, 
El,  43). — *A  reply  to  a  criticism  by  Strunz  (cf.  A.,  1943,  I,  221) 
of  the  use  of  the  phrase  "  isomorphism  of  elements."  The  new 
term  M  diadochism,”  proposed  by  Strung  is  unnecessary.  The 
idea  of  "  coupled  diadochism,"  and  the  distinction  between  iso¬ 
typism  and  isomorphism,  are  criticised.  A.  J,  M. 

Isotypism  and  isomorphism,  H.  Strunz  (Nalurwiss.,  1943,  31, 
93 — 94). — A  reply  to  Machatschki  (see  preceding  abstract). 

L.  J.  J. 

Matrix  theory  of  correlations  in  a  lattice.  I,  II.  R.  Eisenschitz 
(Proc.  Roy .  Soc.,  1944,  A,  182,  244—259,  260—269).—!.  The  statis¬ 
tical  mechanics  of  some  cryst,  systems  may  be  reduced  to  statistical 
correlations  between  objects  which  are  the  unit  cells  of  a  fictitious 
lattice.  The  method  leads  to  the  definition  of  matrices  such  that 
the  probability  distribution  for  a  chain  of  cells  is  found  by  forming 
the  powers  of  a  matrix.  A  similar  approach  to  the  statistics  of  a 
lattice  involves  infinite  matrices.  In  certain  conditions  the  infinite 
matrices  may  be  replaced  by  the  outer  power  of  finite  matrices. 
An  equation  is  given  for  the  thermodynamic  energy  as  a  function 
of  temp. 

II.  The  sp.  heat-temp,  curve  for  order-disorder  equilibrium  is 
derived  from  the  nearest-neighbour  model  by  means  of  the  above 
theory.  The  calc,  curve  bears  very  little  resemblance  to  the 
experimental.  G.  D.  P. 

Asymptotic  formulae  relating  to  the  physical  theory  of  crystals, 
W.  Ledermann  (Proc.  Roy.  Sac.,  1944,  A,  182,  3 62—3 7 7). —The 
validity  of  certain  approximations  which  had  been  used  in  the 
mathematical  theory  of  crystals  having  been  questioned,  a  rigorous 
examination  of  the  problem  was  undertaken.  The  old  procedure  is 
fully  justified  provided  that  the  no.  of  boundary  particles  is  small 
compared  with  the  total  no.  of  particles  in  the  crystal.  Lattice 
sums  may  be  replaced  by  infinite  series  and  the  distribution  of 
frequencies  closely  follows  Born’s  law  for  cyclic  crystals. '  Upper 
limits  are  obtained  for  the  errors  caused  by  such  approximations. 

G.  D.  P. 

Analysis  of  intracrystalline  forces  in  simple  layer  lattices,  I. 
Electrostatic  energy  and  the  Hadelung  constant.  Z.  G.  Pinsker 
(Acta  Pkysicochim.  U.R.S.S.,  1943,  18,  31 1 — 324). — Mathematical. 
The  Madelung  consts.  have  been  calc,  for  the  Cdla,  CdCl2s  and 
CdBr*  lattices  according  to  Borzoth,  and  for  the  Cdl2  lattice  accord¬ 
ing  to  Hassel.  The  electrostatic  energies  calc,  from  these  consts. 
are  compared  with  the  total  lattice  energies  as  determined  by  the 
Bom-Haber  cycle.  The  electrostatic  energy  and  the  %  of  electro¬ 
static  to  total  energy  decrease  in  the  order  CdCl*  >  CdBr2  >  Cdls. 

C.  R.  H. 

Structure  of  electro-deposited  chromium.  W.  Hume-Rothery  and 
M.  R.  J.  Wyllie  (Proc,  Roy .  Sac.,  1944,  A,  182,  415).— A  correction 
(cf.  A.,  1944,  I,  53),  G.  D.  P. 


as  an  antiperovskite  (A.,  1929,  1131),  the  axial  ratios  agree  with  those 
of  Eakle  (A.,  1897,  ii,  21).  The  cell  consts.,  determined  by  Weissen- 
berg  diagrams,  show  a  and  b  in  agreement  with  the  vals.  of 
Zachariasen  (loc.  cit.),  but  c  twice  as  great.  The  unit  cell  contains 
4  mols.  of  Nal03  and  has  orthorhombic  symmetry.  Space-group 
jD|J — Pbnm.  The  position  found  for  the  Na  agrees  with  that 
assigned  by  Zachariasen  but  that  of  I  must  be  modified  to  agree 
with  the  new  length  of  the  c  axis.  Evidence  is  given  that  the  I 
atom  contributes  to  reflexions  hkl  with  odd  /,  from  which  the  x  and  y 
parameters  of  I  on  4c  are  >0.  A  possible  configuration  for  0  is 
derived  fronr  Goldschmidt's  ionic  radii;  the  trial  analysis  is  con¬ 
firmed  by  Fourier  synthesis.  The  lattice  has  a  co-ordination  struc¬ 
ture  of  Na  and  IOa  ions  in  deformed  CsCl  packing,  the  103  ions  having 
pyramidal  shape.  For  NH4I03,  previously  described  as  a  perovskite 
(A.,  1926,  228),  the  conclusions  are  essentially  the  same.  The 
crystals  used  were  tetragonal  twins ;  since  reflexions  hkl  and  khl 
overlap  almost  completely  it  is  difficult  to  determine  the  space- 
group,  which  is  probably  Pbmn,  J.  O'M-B. 

Space-groups  of  MiClg?8MH3?  NiBr2J6MH3s  and  NiI2»6NH3,  S.  H. 
Yu  (5a.  Rec.  [Acad.  Sinica ],  1942,  1,  151).— It  was  formerly  thought 
that  crystals  of  these  salts  must  have  the  symmetry  of  one  of  the 
space-groups  Fm3  (Tfj,  F43  (O3),  and  FviSm  (O5).  Reasons  are 
adduced  for  concluding  that  the  correct  space-group  is  F$$m. 

L.  S.  G. 

Structure  of  rhodizite,  H.  Strunz  {Nalurwiss,,  1943,  31,  68). — * 
Rhodizite,  KNaLi4Al4B10Be3O27  has  T\ — ■ P43m  symmetry,  with 

7*30  a.  and  Z  =  1.  'The  co-ordination  nos.  of  Li  and  A1  are  6, 
for  (K,  Na)  12,  and  for  (B,  Be)  4,  for  O.  L.  J.  J. 

Low -chaleo  cite  and  high -chaleocite*— See  A.,  1944,  I,  259. 

Chemistry  of  oriented  growth  of  crystals  ok  organic  substances. 
J.  Willems  (Nalurwiss.,  1943,  31,  146—147).— Oriented  growth  of 
org.  substances  takes  place  when  mol.  linkings  connect  the  lattice 
of  the  crystallising  compound  with* that  of  the  substrate.  In  this 
connexion  the  following  types  of  mol.  compound  are  distinguished  : 
(!)  MS04,kH20-(CHj)  ftN4,  exemplified  by  the  oriented  growth  of 
(CH2)eN4  from  C6Hg  solution  on  (010)  of  gypsum;  (2)  quinone™ 
metallic  halide,  exemplified  by  the  oriented  growth  of  1  :  4-naphtha- 
uinone,  anthraquinone,  and  1:4:  6-trichIoroanthraquinone  from 
eHe  solution  on  (100)  of  alkali  halides.  The  growth  of  naphth- 
azarin  on  (100)  of  an  alkali  halide  also  belongs  to  this  class;  (3) 
picric  acid-aromatic  hydrocarbon,  exemplified  by  the  growth  of 
coronene  from  decalin  solution  on  (010)  of  picric  acid.  A.  J.  M. 

Order-disorder  transformations  in  the  lattice  of  organic  molecules* 
IL  Crystal  structure  of  tetramethyl  orthothioearbonate  below  23*2°. 
W.  G.  Perdok  and  P.  Terpstra  (Rec.  trav .  chint.,  1943,  62,  687— 
695). — C(SMe)4  has  singular  physical  properties  (ibid.,  1942,  Ql, 
533).  Rotational  photographs  resemble  powder  diagrams  owing  to 
the  transition  point  at  23*2°,  at  which  temp,  the  original  tetragonal 
crystals  become  conglomerates  of  very  small  crystals,  a  8*536  x 
0*002,  c  6’949±0*002  a.  (temp.  —  18y),  p  1*321;  two  mols.  per 
unit  cell.  Space-group  D\d  (P42xc).  The  observed  piezo-electric 
effect  disappears  as  expected  on  heating  above  23*2°.  Bragg 
synthesis  shows  the  c  axis  to  be  most  closely  occupied  by  atoms; 
this  explains  the  tendency  to  crystallise  in  needles  stretched 
along  a  tetragonal  axis,  which  possesses  smaller  energy.  The 
SMe  groups  are  arranged  tetrahedrally  around  the  C  atoms  with 
C — -S  =  1  - 81  A.  and  the  Me  groups  in  a  pattern  resembling  a  body- 
centred  lattice,  the  interstices  of  which  are  alternately  empty  or 
filled  with  CS4  groups.  J.  O’M-B. 

Form  and  mobility  of  cellulose  molecule*  P.  H.  Hermans,  J.  de 


Crystal  structures  of  LaMg2  and  CeMgE,  F.  Laves  (Nalurwiss., 
1943,  81,  96), — LaMg2  and  CeMgs  crystallise  in  the  MgCu,  type  with 
lattice  consts.  a  —  8=77^:0*01  and  SYliO'Ol  a,,  respectively. 

L.  j.  J. 

Crystal  structures  of  CaGa2s  LaGaa?  and  CeGa2*  F.  Laves  ( Natur - 
miss.,  1943,  31,  145) . — CaGa2  has  a  4*314,  c  4*314  a,  LaGa*  has 
a  4*320,  c  4*396  a.  GeGag  has  a  4’303,  c  4*307  a.  Co-ordination 
nos,  12  and  6.  Structural  type  is  that  of  AlBa.  A.  j.  M. 

High-temperature  modification  of  sodium  nitrite,  B.  Strijk  and 
C.  H.  MacGillavry  (Rec.  trav .  chim.,  1943,  62,  705— 712).— NaNOs, 
orthorhombic  and  nemihedral  at  room  temp.,  shows  an  anomaly 
in  the  temp,  variation  of  the  cell  dimensions  at  168s.  Powder 
diagrams  show  the  crystals  to  remain  orthorhombic  and  body- 
centred  but  the  intensities  of  reflexion  are  changed;  trial  analysis 
shows  the  crystal  to  have  assumed  a  centrosymmetrical  structure. 
The  piezo-electric  effect  disappears  completely  at  166°.  The 
Na— O  distance  is  hardly  changed  by  the  modification  but  the  dis¬ 
tances  in  the  NO*  group  are  extended  and  the  N  bond  angle  becomes 
smaller.  Comparison  with  data  for  Na04  and  MeNO,  shows  angles 
for  the  N-0  bonds  in  accord  with  those  of  the  low-temp,  form  and 
the  N— O  distances  midway  between  those  for  the  two  forms. 

J.  O'M-B. 

Crystal  structure  of  sodium  and  ammonium  iodate,  C.  H.  Mac¬ 
Gillavry  and  C.  L.  Panthaleon  van  Eck  (Rec.  irav.  chim.,  1943,  62, 
729—735). — -Single  crystals  were  obtained  by  evaporation  from 
saturated  solution  at  166s*  For  MalO*,  described  by  Zachariasen 
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Booys,  and  C.  J.  Maan  (Kolloid-Z.,  1943,  102,  169—180).— Using 
commonly  accepted  vals.  for  at.  distances,  valency  angles,  and 
effective  radii  of  atoms,  the  configuration  of  the  straight  cellulose’ 
chain  is  calc.  The  packing  of  parallel  chains  is  considered.  In 
order  to  make  the  length  of  the  cellobiose  radical  agree  with  the 
identity  period  determined  by  A- ray  methods,  it  must  be  assumed 
that  the  chain  takes  up  a  bent  position,  and  the  rings  of  successive 
glucose  groups  do  not  lie  exactly  parallel  to  each  other.  The 
model  proposed  does  not  differ  greatly  from  that  formerly  deduced 
from  A-ray  data.  The  packing  of  several  straight  and  parallel 
chains  can  be  brought  into  agreement  with  X-ray  data. only  when 
the  chains  have  alternating  polarities  in  successive  layers  in  the 
direction  of  the  c-axis,  The  chains  in  successive  layers  must  also 
be  displaced  in  the  direction  of  the  thread  axis  by  ^3—4  a.  The 
chain  can  change  comparatively  easily  into  a  more  or  less  crumpled 
or  ball-like  form.  A.  J.  M. 

Small-angle  interferences  in  myosin*  O,  Kratky,  A.  Sekora,  and 
H.  H.  Weber  (Nalurwiss.,  1943,  81,  91),— Three  weak  equatorial 
reflexions  corresponding  with  lattice  plane  separations  of  33,  42, 
and  66  a.  are  found  in  myosin  threads,  corresponding  with  the 
electron-microscope  val.  50—60  a.  for  the  thread  thickness.  A 
further  100  A.  dimension  may  correspond  with  micellar  widths. 

L.  J.  J. 

Small-angle  interference  of  myosin.— Sec  A.,  1944,  III,  764, 

Magnesium  oxide  crystals  in  the  electron  microscope*  E.  Kinder 
(Nalurwiss.,  1943,  31,  149). — MgO  crystals  obtained  by  burning 
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Mg  have  been  examined  with  the  electron  microscope.  Bright 
and  dark  stripes  parallel  to  the  cube  edges  are  observed.  In  any¬ 
one  crystal  the  stripes  are  equidistant,  ~1G — 20  irq*.  apart,  and 
all  crystals  on  a  given  photograph  have  stripes  the  same  distance 
apart.  To  obtain  the  stripes  the  electron  beam  must  be  at  a  definite 
inclination  to  the  cube  edges.  A.  J.  M. 

Electron  microscope  photographs  of  fine  reaction  films  on  crystals 
of  metallic  oxide  smokes*  M.  von  Ardenne  and  D,  Beischer  (Kolloid- 
Z.,  1943,  102,  127 — 131). — The  film-like  structure  of  the  product 
obtained  by  burning  Mg  in  air  is  a  reaction  film  of  basic  MgCOa. 
The .  photograph  qf  freshly  deposited  MgO  shows  two  types  of 
particle,  one  with  an  edge  of  ~100 — 550  a,,  and  the  other  consisting 
of  larger  crystallites  with  an  edge  of  ^0*5  jti.  The  latter  are  formed 
by  the  heterogeneous  reaction  of  the  aerosol  with  H20  and 
C02.  If  the  freshly  deposited  MgO  is  kept  for  several  hr,  in  con¬ 
tact  with  air  containing  H20  and  C02,  the  small  particles  become 
surrounded  with  a  reaction  layer  of  basic  MgC03.  In  this  process  the 
d  falls  from  3*58  to  2*32.  Similar  reaction  layers  on  ZnO  particles 
could  not  be  ascribed  to  reaction  between  the  smoke  and  C02  or 
NH3.  They  are  probably  due  to  impurities  in  the  original  Zn. 

A.  J.  M. 

Photodichroism  of  coloured  laminee  of  potassium  chloride.  S. 
Nikitine  (ContpL  rend 1943,  210,  730—732) .—Photodichroism  is 
observed  with  thin  coloured  sheets  of  KC1,  as  with  NaCl  (A.,  1942, 
I,  260).  Unlike  NaCl,  reheated  coloured  crystals  of  KC1  are  un¬ 
stable,  and  become  spontaneously  decolorised  in  the  dark.  The 
extinction  curve  of  the  coloured  sheet  before  irradiation  with 
polarised  light,  the  curve  of  variation  of  photodichroism  as  a 
function  of  A,  and  a  similar  curve  after  keeping  the  sheet  for  3  hr, 
in  darkness,  are  given.  The  last  two  curves  differ  markedly  from 
the  corresponding  ones  for  NaCl.  Two  types  of  transformation 
can  occur  in  coloured  crystals  :  (i)  the  disappearance  of  F  and  F/ 
centres  (decolorisation)  and  (ii)  the  transformation  of  an  F  into  an 
F'  centre,  or  the  reverse.  The  more  important  is  (ii)  with  NaCl  and 
(i)  with  KCI.  A  negative  photodichroism  curve  is  therefore  obtained 
throughout  the  spectrum,  A  high  proportion  of  F'  centres  exists 
with  F  centres  in  the  coloured  crystal  after  irradiation  with  AT-rays. 
The  F '  centres  are  more  important  than  F  centres  as  regards  photo¬ 
dichroism,  and  this  causes  displacement  of  the  max.  of  the  photo¬ 
dichroism  curve  to  longer  A  compared  with  the  extinction  curve. 

A.  J.  M. 

Demonstration  of  positive  or  negative  character  of  extremely 
small  double  refraction  effects.  F.  Laves  and  T.  Ernst  (Naiurwiss., 
1943,  31,  68— 69) . —The  colour  changes  shown  by  a  gypsum  film 
between  crossed  Nicols  on  the  introduction  of  a  doubly-refracting 
crystal,  and  used  to  detect  the  positive  or  negative  character  of 
the  birefringence,  are  much  greater  when  the  plane  of  vibration  of  the 
film  is  nearly  parallel  with  that  of  the  polariser  ("  sub-parallel  M 
position)  than  in  the  usual  arrangement  when  it  is  intermediate 
between  those  of  polariser  and  analyser.  The  most  favourable 
arrangement  for  use  with  very  small  degrees  of  birefringence  is 
described.  L.  J.  J. 

Disperse  structure  of  solid  systems  and  its  thermodynamic  basis* 
XHL  D.  Balarew  ( Kolloid-Z 1943,  103,  221— 228). —Further 
evidence  for  the  author's  theory  is  derived  from  observations  on  the 
effect  of  appropriate  heat-treatment  on  the  rate  of  reaction  between 
Ag  and  I  vapour,  the  colour  of  Au-Ag  alloys  and  of  KCl-KBr 
mixed  crystals,  the  swelling  of  cruciform  BaS04  crystals,  and  the 
adsorption  capacity  of  CaF2  gels  for  certain  dyes.  Other  phenomena 
bearing  on  the  theory  are  also  considered.  R,  H.  F. 

Hew  phenomenon  in  the  piezo -electric  oscillations  of  a  quartz 
crystal*  S.  Parthasarathy,  A.  Pande,  and  M.  Pancholy  (J,  Set. 
Ind.  Fes.  India,  1944,  2,  295 — -296).— -An  X-cut  quartz  crystal  of 
fundamental  frequency  ^580  kc.  per  sec.  was  excited  by  a  40- w. 
Hartley  parallel-feed  circuit,  and  the  diffraction .  patterns  obtained 
with  a  Hg  6461-a.  source  were  photographed.  Under  suitable 
excitation  conditions  it  is  possible  to  make  the  crystal  vibrate,  not 
only  at  odd  harmonics,  but  also  at  even  and  half~o£~odd  harmonics. 
The  odd  and  half-of-odd  harmonics  could  be  excited  to  3  or  4  orders, 
whereas  even  harmonics  could  be  excited  to  >2  orders.  J.  G. 

Internal  stress  created  by  plastic  flow  in  mild  steel,  and  stress- 
strain  curves  for  the  atomic  lattice  of  higher  carbon  steels.  S.  L. 
omith  and  W.  A.  Wood  (Proc.  Roy.  Soc 1944,  A,  182,  404—414: 
cf.  A,  1941,  I,  167;  1942,  I,  261;  B.,  1943,  I,  122).— The  stresses 
remaining  in  a  specimen  after  permanent  deformation  are  measured 
by  observation  of  the  residual  lattice  strains.  Mild  steel  after 
subjection  to  tension  exhibits  a  longitudinal  compression  and  lateral 
expansion  in  the^ ratio  2:1.  The  density  thus  remains  unchanged. 
Comparison  of  AT-ray  and  mechanical  measurements  shows  that  the 
elastic  hysteresis  loop  of  mild  steel  after  overstrain  can  disappear 
and  the  linear  elastic  relation  be  recovered  without  change  in  the 
internal  stress,  which  is  therefore  a  more  fundamental  physical 
property.  When  the  elastic  range  is  extended  by  overstrain  in 
tension  there  is  no  symmetrical  increase  in  the  elastic  range  in 
subsequent  compression.  Comparisons  of  the  lattice  stress-strain 
curves  of  0-4%  C  steel  (partly  pearlitic)  and  of  0*8%  C  steel 
Ipearlitic)  with  those  of  pure  Fe  and  0T  %  C  steel  (annealed)  show  that 


the  max.  residual  internal  strain  developed  by  a  lattice  increases 
markedly  with  the  fineness  to  which  the  crystallites  can  be  broken 
down  by  plastic  deformation.  G.  D.  P. 

Explanation  of  the  observations  of  Stranski  and  Suhrmann  on  the 
melting  of  single-crystal  tungsten  wires*  J.  Leonhardt  (Naiurwiss., 
1943,  31,  139—140;  cf.  A.,  1943,  I,  147). — If  a  W  single-crystal 
wire  is  corroded,  either  chemically  or  by  evaporation  on  heating, 
the  (Oil)  surface  forms  corrosion  furrows  without  slip  surfaces. 
If  a  deformed  single  crystal  is  corroded,  slip  surfaces  are  shown  on 
(211),  The  mechanism  of  the  fusion  of  such  wires  is  discussed  on 
this  basis.  A.  j,  M. 

Melting  of  single-crystal  tungsten  wires.  I.  N.  Stranski  and  'R . 
Suhrmann  (Naiurwiss.,  1943,  31,  140).— A  reply  to  Leonhardt  (see 
preceding  abstract).  A.  J.  M. 

IV.— PHYSICAL  PROPERTIES  OF  SUBSTANCES. 

The  intermediate  state  between  normal  conductivity  and  super¬ 
conductivity*  K.  M.  Koch  (Kolloid-Z.,  1943,  105,  89— 97).— A 
theory  of  transition  from  normal  conductivity  to  superconductivity 
is  given.  At  normal  temp,  a  metal  consists  of  two  types  of  atom 
which  differ  in  their  electron  shells  (cf.  dia-  and  para-magnetic 
atoms).  Those  corresponding  to  diamagnetic  (I)  are  responsible 
for  conductivity,  and  as  the  superconducting  state  is  approached, 
both  types  coalesce  into  micro-regions  having  the  properties  of  (I). 
At  and  before  the  transition  point  these  form  a  "  superstructure  ” 
similar  to  a  macromol.,  and  analogous  to  the  order-disorder  transition 
in  Cu-Zn  and  Cu— Au  systems.  The  behaviour  of  superconducting 
hollow  bodies  in  a  magnetic  field,  certain  hysteresis  phenomena  in 
the  transition  from  normal  conductivity  to  superconductivity, 
and  the  Meissner-Ochsenfeld  effect  are  explained  by  the  theory. 

j.  H.  Ba. 

^  Magnetic  properties  of  nickel  supersaturated  with  carbon*  W* 

Gerlach  and  j.  von  Renncnkampff  (Naiurwiss.,  1943,  31,  96). — ' The 
temp.-magnetisation  relation  of  Ni  supersaturated  with  C  is 
anomalous  only  between  room  temp,  and  300°,  and  not  at  —200°  to 
0°,  The  coercivity  decreases  normally  from  —200°  to  ~50°  and 
then  remains  const,  up  to  >300°.  In  the  anomalous  region  of  the 
temp.-saturation  curve,  saturation  is  not  reached  at  3000  oersted, 
suggesting  the  existence  of  numerous  Curie  points.  The  remanence 
increases  below  0°,  Lange's  Ni-C  alloy  consists  of  a  definite 
ferromagnetic  substance  with  Curie  temp.  ~50°  and  a  no.  of  other 
ferromagnetic  alloys.  L.  J.  j. 

Physical  properties  of  aliphatic  compounds*  A.  W.  Schmidt  (Ber., 

’  1942,  75?  [B],  1399—1424). — M.p.,  d,  and  «f>°  for  a  lengthy  series  of 
w-paraffins,  Aa-olefines,  n-alkylcyc/o-pentanes  and  -pentenes,  Ar¬ 
alkyl-benzenes  and  -eyefohexanes,  and  isoparaffins  are  discussed* 
Graphs  are  plotted  and  their  usefulness  in  confirming  the  experi¬ 
mental  results,  particularly  those  obtained  at  low  temp.,  is  stressed. 
Only  when  the  observation  falls  on  the  graph  for  the  homologous 
series  can  the  individual  result  be  accepted  without  reserve  since 
the  physical  consts.  are  very  subject  to  the  influence  of  relatively 
small  amounts  of  impurity  which  evade  detection  by  the  usual  tests. 

H.  W. 

Specific  heat  of  metals  crystallising  in  the  cubic  system*  B.  Dayal 
(. Proc .  India?t  Acad .  Sci.t  1944,  20,  A,  24— 50).— Sp.  heat  data  for 
Al,  Ag,  Au,  Cu,  and  Pb  (face-centred),  Li,  K,  Na,  and  W  (body 
centred)  crystals  have  been  evaluated  by  Raman  dynamics  of 
crystal  lattice  from  known  elastic  consts.  and  a  Debye  function 
representing  the  other  degrees  of  freedom.  Calc,  and  experimental 
vals.  are  in  fair  agreement.  The  accuracy  with  which  sp.  heat  data 
can  be  represented  by  a  single  Debye  function  is  discussed. 

W.  R.  A. 

Some  properties  of  non-oxidisable  invar*  C.  Volet  and  A.  Bon- 
houre  (CompL  rend.,  1943,  210,  734— 735).— An  alloy  of  37%  Fe, 
54%  Co,  and  9%  Cr  has  a  lower  coeff.  of  expansion  than  the  usual 
Ni-steel  invar.  It  is  practically  non-oxidisable,  and  is  very  stable. 
Its  Young’s  modulus  is  —18,200  kg.  per  sq.  mm.  When  a  bar  of  this 
material  is  made  into  wire  the  coeff.  of  expansion  increases  from 
0*7  X  10“8  to  8*2  X  10"8,  whereas  with  Ni-steel  invar  there  is  a 
decrease.  The  effect  of  annealing  on  the  hammered  metal  has  been 
investigated.  A.  J.  M. 

Explanation  of  striking  expansion  phenomena  with  silica  glass  and 
special  glasses*  A.  Dietzel  (Naiurwiss.,  1943,  31,  22— 23).—' The 
mean  coeff.  of  expansion  of  Si02  glass  above  400°  decreases,  and  at 
higher  temp,  becomes  negative.  The  max.  val.  is  at  250°.  If 
SiOa  is  fused  with  Ti02,  a  glass  is  obtained  which  has  an  even  smaller 
coeff.  than  5iOa  glass.  If  Ala03  is  fused  with  SiOa,  the  coeff.  of  the 
latter  is  almost  unchanged.  It  is  possible  to  explain  this  in  two 
ways.  If  SiOa  can  be  supposed  to  be  made  up  of  Si02  mols.  which 
have  polymerised  into  large  aggregates,  the  introduction  of  Ti4+ 
or  other  strong  cations,  such  as  A  l34*,  would  link  the  Si02  mols. 
more  firmly  than  the  latter  would  bind  themselves.  Alternatively 
it  may  be  supposed  that  fused  SiOa  has  mixed  ionic-at.  linkings, 
being  made  up  of  a  tetrahedral  arrangement  of  Si4+  ions  and  02~ 
ions  and  of  Si02  dipoles.  The  strong  Si44*  would  cause  such  a  glass 
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to  have  a  low  coefl.  of  expansion.  If  such  a  mixture  were  heated  the 
equilibrium  would  move  in  favour  of  the  ionic  linking,  and  the  Si — O 
distance  would  increase  with  rising  temp.  The  increase  of  [Si4Fj 
would,  however,  provide  a  stronger  structure,  and  a  lowering  of  the 
coefl.  of  expansion  with  increasing  temp.  (See  also  below.) 

A.  J.  M. 

Thermodynamic  properties  ol  ethylene.  R.  York,  jun.,  and  R.  F. 
White,  jun.  (Trans.  A  met.  Inst .  Chem.  Eng.,  1944,  40,  227—250). 
—A  pressure-enthalpy- ™cntropy  diagram  is  constructed  from 
known  data  for  the  range  — 140°  f.  to  500°  f.  and  1  to  300  atm, 

F.  Rd. 

Green  ?s  functions  in  the  theory  of  heat  conduction,  A.  N.  Low  an 
(Phil  Mag,,  1944,  [vii],  35,  495— 498).— By  superposition  of  solu¬ 
tions  of  the  equation  of  heat  conduction  corresponding  to  sources 
and  sinks.  Green's  functions  are  constructed  for  domains  bounded 
by  lines  or  planes  which  either  are  kept  at  0°  or  are  impervious  to 
heat.  ‘  H.  J.  W. 

Effect  of  transverse  high-frequency  electric  field  on  the  viscosity 
of  liquids*  B.  N.  Singh  and  S,  Ghose  (Indian  J .  Physics ,  1943,  17, 
252 — 256),— An  apparatus  is  described  by  means  of  which  high- 
frequency  fields  of  ^10a  cycles  per  sec.  can  be  applied  transversely 
to  liquids  of  fairly  low  conductivity  flowing  through  narrow  channels. 
The  times  of  flow  of  xylene,  C5Hu*OH,  and  EtOAc  are  unaffected 
by  the  field.  ’  W.  R.  A. 

Initial  deformations  of  flow  [of  metals].  J.  de  Lacombe  (Compt. 
rend.,  1943,  216,  739- — 741).- — The  formula  e  =  e0  ~f  atm  -j-  btn, 
although  it  represents  exactly  the  flow  curves  of  metals  over  a  long 
period,  does  not  give  the  correct  initial  deformation  when  extra¬ 
polated  and  compared  with  the  curve  obtained  when  flow  takes 
place  more  rapidly,  e0  being  >  the  elastic  deformation  The 
expression  should  be  e  =  +  atm  -f  btn,  zp  being  a  function 

of  time,  rapidly  reaching  a  limiting  val.  The  effect  of  time,  load, 
and  temp,  on  ep  has  been  investigated  for  a  C-steel  of  medium 
hardness.  The  ep  term  corresponds  to  a  very  high  initial  speed  of 
flow,  and  reaches  its  limit  in  ^30  min.  Increase  of  load  causes  the 
limiting  val.  of  to  increase  rapidly.  The  limiting  val.  increases 
with  temp.  A.  J.  M. 

Internal  friction  of  an  a-brass  crystal.  C.  Zener  (Amer.  Inst . 
Min.  Met .  Eng.,  1942,  Tech.  Publ.  1505,  5  pp. ;  Metals  Tech,,  9#  No.  6). 

- — Internal  friction  measured  in  a  single  brass  crystal  at  620  and  1710 
cycles  per  sec.  at  temp,  between  330°  and  550°  rose  rapidly  to  a 
max.  at  420°  and  fell  equally  rapidly  thereafter.  This  was  con¬ 
sidered  to  be  due  to  inhomogeneities  of  unknown  type  giving 
rise  to  stress  relaxation.  R.  Ke. 

V. — SOLUTIONS,  DISPERSIONS,  AND  MIXTURES. 

Viscosity  and  vapour  pressure  of  dilute  solutions,  I.  Introduction* 

H.  G.  de  Carvalho  (Anais  Assoc.  Quint.  Brasil »  1944,  3,  31—36).— 
A  survey  of  the  formulae  which  have  been  proposed  for  r$  of  dll. 
solutions,  F.  R.  G. 

Relative  viscosity  of  some  aqueous  solutions  of  sulphamic  acid 
and  of  some  of  its  salts  at  25°,  A,  F.  Schmelzle  and  J.  E.  Westfall 
(/,  Physical  Ghent.,  1944,  48,  165— 168).— The  relative  tj  and  d  of 
aq.  solutions  of  NH2*S03H  and  of  its  NH|(  Ba,  Ca,  and  Mg  salts 
have  been  determined  at  25°.  The  Jones  and  Dole  fluidity  equation, 
(4>  —  1)/VC  —  A  +  B\/C  where  $  =  fluidity,  C  =  concn.  in  g.- 
equiv.  per  1.,  and  A  and  B  are  consts.,  is  applicable  for  C  >1,  whilst 
the  Root  equation,  ( d  —  <Z0)/C  —  k1  +  h2\/C  where  dQ  is  the  d 
for  H20,  and  and  k2  are  consts.,  is  applicable  for  the  entire  concn. 
range.  C.  R.  H. 

Diffusion  constant  and  particle  size  of  the  saponin  of  the  white 
soapwort  (sapoalbin).  E.  O.  K.  Yerstraete  and  I.  Grassmann 
(Kolloid-Z . ,  1943,  105,  114— 118).— The  diffusion  const.  (JD)  and 
particle  radius  (r)  of  sapoalbin  in  H,0,  28-8%  and  48%  aq.  EtOH 
were  determined  by  the  interference  method  of  Rogener  (cf.  A., 
1943,  I,  224).  r  is  of  the  same  order  (—3*3  a.)  in  each  solution,  this 
val.  indicating  almost  mol.  particles.  The  small  influence  of  EtOH 
on  r  is  in  agreement  with  earlier  measurements  on  flocculation  etc. 
The  vals.  of  D  obtained  show  considerable  variation.  J.  F.  H. 

Method  of  growing  single  crystals  of  sodium  stearate  and  sodium 
palmit&te.  A.  de  Bretteville,  jun.,  and  F.  Y.  Ryer  (J.  Physical 
Ghent,,  1944,  48,  154 — 158).— Na  stearate  can  be  crystallised  only 
at  a  crit.  concn.  <  the  gel  point  In  95%  EtOH.  "Na  palmitate 
does  not  crystallise  below  the  gel  point ;  crystallisation  is  induced 
by  addition  of  some  NaCl.  J.  Q’M-B. 

Structure  of  silicate  glasses.  A.  Dictzcl  (Nalurwiss.,  1943,  31, 
110 — 112). — Solubility  data  in  HaO  and  OTw-HCl,  density  at  20°, 
and  expansion  between  20°  and  the  transition  temp,  and  thence  to 
1400°  have  been  determined  for  Li,  Na,  and  K  silicate  glasses  with 
15 — 30  raoL-%  RaO.  The  solubility  increases  in  the  order  Li  < 
Na  <  K,  In  each  case  increasing  very  slowly  with  alkali  content 
up  to  20  mol.-%  for  I<  and  30  mol.-%  for  Na,  thereafter  increasing 
rapidly.  Density  vals.  show  that  Li  is  completely  absorbed  in  the 
voids  of  the  Si62  structure,  Na*  up  tot  70%,  and  IC  up  to  27%, 


for  the  R2G,3SiG2  glass.  Expansion  up  to  the  transition  region 
increases  in  the  order  Li  <  Na  <  K.  Expansion  between  the 
transition  region  and  1400°  increases  with  alkali  content  up  to  20 
mol.-%  for  K  and  25  mol.-%  for  Na,  thereafter  remaining  const. ; 
with  Li  it  continues  to  increase  up  to  32%.  Possible  arrangements 
of  cations  in  the  interstices  of  the  Si02  lattice  are  discussed. 

L.  J-  J- 

Constitution  of  the  system  indium-zinc,,  F.  N.  Rhines  and  A.  H. 
Grobe  (Anier,  Inst .  Min,  Met.  Eng.,  1944,  Tech.  Publ .  1682,  10  pp. ; 
Met.  Tech.,  11,  No.  2).— Solidus  and  liquid  us  curves  have  been 
redetermined.  There  is  a  eutectic  at  143*5°  with  2s 8%  of  Zn.  The 
max.  solubility  of  Zn  in  In  is  1*2%  and  of  Innn  Zn,  0*2%,  The 
true  compressive  strength  required  to  compress  to  a  strain  of  10% 
increases  regularly  with  [Zn]  but  shows  a  slight  unexplained  max.  at 
3*48%  of  Zn.  J,  C.  C. 

Rolled  zinc-titanium  alloys.  E.  A.  Anderson,  E.  j.  Boyle,  and 
P.  W.  Ramsey  (Amer.  Inst ,  Min.  Met.  Eng.,  1944,  Tech .  Publ.  1687, 
9  pp. ;  Met.  Tech.,  11,  No,  2). — The  Zn-Ti  eutectic  occurs  with 
0*12  of  Ti  (not  0*45%  as  hitherto  reported)  at  418*5°  and  the  solid 
solubility  of  Ti  in  Zn  is  0*007 — 0*015%  at  300°,  Addition  of  0*05 — 
0*23%  of  Ti  to  Zn  causes  grain  refinement  and  increases  the  creep- 
resistance  of  hot-rolled  strip.  The  0*012%  Ti  alloy  was  found  to 
soften  when  cold-worked  and  the  creep-resistance  was  considerably 
impaired.  The  creep  strength  was,  however,  largely  improved  by 
annealing  at  200—275°.  J.  G;  C. 

Dissociation  of  an  alloy  of  copper,  iron,  and  nickel.  Further  X-ray 
work,  (Miss)  V.  Daniel  and  H.  LIpson  (Proc.  Roy ,  Soc.,  1944,  A, 
182,  378— 387),— The  dissociation  of  the  alloy  Cu4FeNi3  was  studied 
by  means  of  the  variation  of  intensity  of  the  satellited  which  accom¬ 
pany  the  X-ray  reflexions.  It  Is  shown  that  within  the  lattice 
there  Is  a  periodic  variation  of  parameter  due  to  variation  of 
concn.  The  A  of  the  periodicity  is  ~10”*  cm.  The  bearing  of  the 
observations  on  the  kinetics  of  phase  change  is  discussed. 

G.  D.  P. 

Physico-chemical  investigation  of  phases  having  a  nickel  arsenide 
structure  in  the  systems  iron-antimony-nickel  and  Iron-antimony- 
cobalt*  N.  V.  Ageev  and  E.  S.  Makarov  (Bull.  Acad.  Set .  U.R.S.S . 
CL  Set.  Chinu,  1943,  161— 170).— Examination  of  the  Fe-Sb-Ni 
and  Fe-Sb-Co  systems  shows  that  in  each  there  exists  an  uninter¬ 
rupted  series  of  solid  solutions,  of  the  Ni  arsenide  type,  between  the 
Ni-Sb  and  Fe-Sb  and  the  Fe-Sb  and  Co-Sb  binary  systems  res¬ 
pectively.  A  study  of  the  micro-structure,  electrical  resistivity  and 
its  temp,  coeff.,  and  of  the  lattice  consts.  has  enabled  the  ternary 
phases  of  the  Ni  arsenide  type  to  be  delimited.  V.  B. 

Chemistry  of  alloys  of  transition  metals,  H.  J.  Wallbaum  (Natur- 
miss,,  1943,  31,  91— 92).— The  formation  of  intermetallic  compounds 
AZB,  where  A  is  Ni,  Cu,  Zn,  Ga,  Al,  Pd,  Pt,  or  Au,  and  B  is  Ti,  Zr, 
Nb,  or  Ta,  Is  explained  by  the  incompleteness  of  the  3^  electron 
shell  in  Ni  and  neighbouring  elements  and  the  corresponding  elec¬ 
tronic  conditions  in  the  other  transition  elements  forming  such 
compounds.  L.  J.  J. 

Alloys  of  platinum  and  palladium*— See  B.,  1944,  I,  340. 

Accumulation  of  sulphur  dioxide  by  sodium  phosphate  solutions. 

G.  P.  Lutschinski  and  R,  M.  Tavrovskaja  (J.  AppL  Chem.  Russ., 
1940,  13,  421— 427).— Solubility  of  SOE  in  NatHP04  solutions  at 
20°  and  at  the  b.p.  is  determined.  At  20°  it  increases  linearly  with 
[Na*HP04] ;  an  18%  solution  of  Na2HP04  dissolves  12%  of  SO,  at 
80  mm.  Hg  of  SO,.  Na2HP04  solutions  can  be  used  for  absorbing 
dll.  SO,  gas.  J.  J.  B. 

Critical  solution  temperatures  of  paraffins  with  nitrobenzene  and 
jSjS'-dicfaloroethyl  ether*  H.  M.  Woodburn,  K.  Smith,  and  H. 
T etewsky  (Ind.  Eng .  Ckeni .,  1944,  36,  588 — 590).— For  « -paraffins 
in  which  the  no.  of  C  atoms  gradually  increases  the  difference  between 
crit.  solution  temp,  and  NH2Ph  point  gradually  Increases  for  PhNCh 
and  gradually  decreases  for  (C1*[CHJ2)20,  J,  W. 

Gas  absorption  by  a  drop  of  liquid*  K,  Schabalin  (J.  AppL  Chem. 
Russ.,  1940,  13,  412— 420).— When  drops  of  HaO  fall  in  a  tube  the 
lower  part  of  which  is  filled  with  NH3  or  C02,  and  collect  under  a 
pool  of  oil  at  the  bottom  of  the  tube,  the  amount  of  NH3  or  C02 
absorbed  increases  with  the  length  (5—200  cm.)  of  the  passage 
through  NHj  or  C02  gas,  but  a  large  fraction  of  it  is  apparently  due 
to  adsorption  during  the  impact  of  drops  on  the  oil  pool.  The  final 
concn.  of  NH3  or  C02  in  the  drop  is  the  larger  the  smaller  are  the 
drops  (0*2 — 0*4  cm.).  The  rate  of  absorption  Is  affected  by 
convection  currents  within  the  drop;  J.  J.  B. 

Measurements  of  activated  adsorption  by  nickel  films  between 
200°  and  500°.  A.  van  Itterbeck,  P.  Mariens,  and  O.  van  Paemel 
(Ann,  Physique ,  1943,  [xi],  18,  1 35 — 1 44) . — Activated  adsorption 
of  H2  and  D2,  in  contrast  with  low-temp,  van  dcr  Waals  adsorption, 
was  Investigated.  Adsorption  isobars  obtained  from  measurements 
with  a  special  apparatus  are  given,  and  anomalies  in  the  neigh¬ 
bourhood  of  the  Curie  point  are  discussed  in  relation  to  available 
data  and  theories.  N.  M,  B. 

Process  for  determining  absolute  “  occupation  numbers of 
molecules  adsorbed  from  liquid  mixtures  on  defined  metal  surfaces* 
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H.  _  Harms  ( Koltoid-Z .,  1943,  103,  20% — 210). — Apparatus  is  de¬ 
scribed  for  determining  the  change  in  composition  of  a  solution 
when  one  component  is  adsorbed  on  the  surface  of  small  falling  drops 
of  Hg.  These  are  produced  by  forcing  Hg  through  a  jet  under 
pressure,  and  their  effective  surface  is  calc,  by  counting  and  measur¬ 
ing  microscopically  a  sample  which  is  allowed  to  fall  on  a  greased 
surface.  The  accurate  concn.  determinations  necessary  are  carried 
out  photometrically  for  coloured  solutions.  The  quantity  of  liquid 
carried  with  the  drops  and  the  size  of  drops  do  not  greatly  affect  th b 
occupation  nos.  Abs.  occupation  nos.  (no.  of  mols.  adsorbed  per 
sq.  m.)  for  naphthol-yellow  in  HsO  decrease  from  70T  x  I01S  at 
—  45°  to  45‘3  X  10ia  at  83°.  The  former  figure  corresponds  closely 
to  a  complete  unimoh  layer.  From  the  variation  in  adsorption 
with  temp.,  the  heat  of  adsorption  is  calc,  to  be  4200  g.-cal.  per  mol. 
at  24—50°.  R.  H.  F. 

_  F»P»  of  adsorbed  liquids,  R.  W.  Batchelor  and  A,  G.  Foster  [Trans. 
Faraday  Soc.}  1944,  40,  300— “305),- — -V.p.  curves  for  liquid  and  solid 
dioxan,  and  for  dioxan  adsorbed  on  porous  Fe203  gel  (pore  radius 
-100  a.),  were  determined  between  —10°  and  20y,  in  which  range  the 
plots  of  log  p  against  IjT  are  linear,  In  the  gel  system  the  liquid 
and  solid  v.p.  lines  intersect  at  a  temp,  5' 6 ±0*4°  below  the  normal 
f,p.  In  a  gel  with  a  calc,  pore  radius  88  a.  the  depression  of  f.p.  is 
7*3 ±0*4°.  A  theoretical  expression  for  the  depression,  based  on 
the  Clapeyron  and  Kelvin  equations,  is  given.  H2Q  adsorbed  on 
Si02  gel  of  pore  radius  —11  a.  remains  liquid  in  cooling  to  —05°. 
The  results  described  refer  to  adsorption  on  porous  solids  in  which 
the  occurrence  of  capillary  condensation  is  presumed.  F.  L.  U. 

Cluster  formation  and  phase  transitions  in  the  adsorbed  state* 

H.  M.  Cassel  (J,  Physical  Ghent.,  1944,  48,  1 95—202) .  —Extensions 
of  the  Langmuir  adsorption  mechanism  to  the  case  of  multilayers 
cannot  account  for  the  ultimate  liquefaction  of  the  adsorbate.  A 
relation  between  the  crit.  temp,  of  two-  and  three-dimensional 
condensation  has  been  derived  which  accounts,  in  a  qual."  way,  for 
the  fact  that  higher  densities  can  be  reached  in  monolayers  without 
achieving  condensation  than  is  possible  in  vol.  phases.  Discussion 
of  discontinuities  in  transitions  from  adsorbed  gas  to  liquid  vol. 
leads  to  the  view  that  the  hysteresis  observed  in  adsorption  and 
desorption  of  vapours  on  porous  and  powdered  solids  represents  a 
supersaturation  phenomenon.  C.  R.  H. 

Heat  of  adsorption  of  long-chain  compounds  and  their  effect  on 
boundary  lubrication,  J.  J.  Brewing  ( Proc .  Roy.  Sac.,  1944,  A,  182, 
270-285).- — The  behaviour  of  mild  steel  surfaces  lubricated  with 
solutions  in  white  oil  of  long-chain  halides,  acids,  a-substituted 
acids,  esters,  CiaHa?*CN,  ClgH3?*CN5,  and  C10H37*NO2  was  studied 
under  high  loads  at  low  speeds.  A  transition  from  smooth  sliding 
to  <f  stick-slip  "  occurs  at  a  temp,  characteristic  of  the  solution ;  the 
transition  temp,  increases  with  concn.  It  is  assumed  that  the 
transition  takes  place  when  the  surface  concn,  of  the  adsorbed  film 
reaches  a  crit.  val.  which  for  a  particular  substance  is  independent 
of  the  temp.,  and  a  relation  between  the  heat  of  adsorption  U  and 
the  transition  temp,  is  obtained  and  confirmed  by  experiment. 
The  vals.  of  U  show  that  these  long-chain  polar  compounds  are 
adsorbed  by  the  interaction  of  their  dipoles  with  atoms  of  the  metal 
surface  and.  not  by  chemical  reaction.  The  results  suggest  that 
esters  are  similarly  oriented  at  metal  and  aq.  surfaces.  G.  D.  P. 

Contact  angles  and  adsorption  on  solid  surfaces.  *  H.  K.  Livingston 
{/.  Physical  Ghent 1944,  48,  120— 124).— The  known  data  for 
adsorption  at  solid-liquid-vapour  interfaces  are  tabulated  and  show 
that  the  contact  angle  is  generally  zero,  and  that  the  solid  surface  is 
completely  covered  by  mols,  adsorbed  from  the  vapour  at  saturation 
pressure.  Doss  and  Rao's  equation  is  thus  verified  except  in  cases 
of  incomplete  covering  of  surface  and  contact  angle  >0,  for  which 
no  data  exist.  A  derivation  of  the  Doss-Rao  equation  for  the  special 
case  of  a  solid  surface  completely  covered  by  adsorbed  mols.  is 
given,  j.  O’M-B. 

Capacity  of  a  mercury  electrode  in  presence  of  multivalent  cations, 
M.  Vorsina  and  A.  Frumkin  [Ada  Physicochim.  U.R.S.S ,,  1943,  18, 
242—283). — The.  influence  of  Ba88,  La888,  and  Th8  8  8  8  on  the  capacity 
(C)  of  the  Hg  electrode  at  various  potentials  and  concns.  has  been 
examined,  0*01  n~  and  0*001  N-HCi  being  used  as  initial  solutions. 
On  addition  of  these  cations  Cm\D,  increases  and,  in  the  case  of  La888 
and  Th’  8  8  8,  is  shifted  towards  less  negative  potentials.  On  the 
cathodic  branch  of  the  C-potential  curve  small  additions  of  cations 
cause  an  abrupt  rise  in  C  leading  to  a  max.  after  which  C  falls  to  a 
val  >  that  in  the  original  HC1.  in  presence  of  La88*  is  approx, 

the  same  for  both  HC1  concns.,  suggesting  that  it  is  La888  and  not 
La(OH)3  which  is  adsorbed.  Calculations  of  the  magnitude  of  the 
surface  charge,  the  potential  at  the  distance  of  one  ionic  radius  from 
the  interface,  and  the  equiv.  C  of  the  electrode  show  that  these 
cations  bring  about  a  reversal  of  the  negative  charge  of  the  electrode 
surface.  The  data  are  discussed  with  reference  to  the  Stern  double 
layer  theory.  C.  R.  H. 

Measurement  of  boundary  tension  by  the  pendent-drop  method. 
EL  Hydrocarbons.  G.  W.  Smith  (J.  Physical  Ckem 1944,  48, 

.  — 1 72).— Using  an  improved  apparatus  giving  greater  magnific¬ 
ation,  the  surface  tension  (y)  at  2CH)°  of  15  hydrocarbons  has  been 


determined,  y  increases  with  increasing  mol.  wt.  of  straight-chain  | 

compounds  and  decreases  with  increase  in  the  degree  of  branching.  1 

For  cyclic  hydrocarbons  y  decreases  with  increasing  saturation  and 
is  generally  >  for  the  corresponding  straight-chain  compounds.  j 

C.  R.  H.  [ 

Separation  of  oil  from  the  surface  of  water.  G.  Antonoff  ( J . 
Physical  Ghent.,  1944,  48,  173 — 174). — The  possibility  is  discussed  j 
of  collecting  oil  from  the  surface  of  HaO  by  increasing  the  surface  j 
tension  of  the  oil  so  that  it  tends  to  float  as  a  lens.  H20,  on  which  ! 
was  a  layer  of  oil,  was  stirred  with  a  stirrer  with  blades  bent  so  as  to 
give  a  slight  inward  pull.  At  low  rotational  speeds  the  oil  collected 
around  the  axis  in  the  form  of  a  spherical  planetary  body,  when  it 
could  easily  bo  removed  by  means  of  a  pipette.  C.  R.  H, 

Variation  of  oil-water  distribution  ratio  of  divinyl  ether  with  con¬ 
centration.  W.  L.  Ruigh  and  A.  E.  Erickson  [Anesthesiology,  1941, 

2?  540— 551).— The  solubility  of  di vinyl  ether  in  H20  at  37°  is  o*25 
g.  per  1.  The  olive  oil/H2G  distribution  ratio  (by  wt.)  of  the  ether 
at  infinite  dilution  and  37°  approaches  45*3.  Above  a  concn.  of 
10  wt.-%  ether  in  the  oil  phase  the  distribution  ratio  is  a  linear 
function  of  concn.  and  its  val.  at  100%  is  190*5.  A  method  is 
described  for  measuring  the  oil/H20  distribution  ratio  of  divinyl 
ether  (b.p.  28*3°)  at  37°.  G.  P. 

Effect  of  phenolic  and  nitrogenous  substances  on  surface  activity 
by  complex  formation,  H,  Bergstermann  and  O.  Elbracht  (Biochmi. 

Z.t  1941,  310,  04— 82).— Data  for  the  surface  tension  (y)  of  aq. 
solutions  of  various  phenols  and  their  derivatives  and  of  N  bases, 
and  also  for  their  mixtures,  are  graphically  represented.  The 
introduction  of  hydrophobic  groups  and  the  marked  hydrophobic 
properties  of  the  reaction  products  (cf.  Labes  et  al.,  A.,  1938,  I, 

018 ;  1939,  II,  528)  arc  reflected  in  their  y-depressing  effect,  which  is 
the  additive  effect  of  the  single  components  and  is  apparent  at 
concns.  <  those  necessary  for  any  pptn.  reaction.  F.  O.  H. 

Harkins5  14  final  spreading  coefficient and  Antonoff  ?s  rale*15 
W.  Fox  [J.  Physical  Ghent.,  1944,  48,  158— 159).— The  author's 
experiments  (A.,  1943,  I,  13)  show  that  Antonoffs  "rule,"  though 
not  general,  is  applicable  to  a  no.  of  liquid-liquid-gas  systems. 
From  this  and  Harkins'  expression  of  Antonoff 's  "rule"  in  terms 
of  the  "  final  spreading  coeffs.,"  Antonoff's  theory  is  concluded  to  be 
invalid.  J-  O'M-B. 

Foam  formation  in  organic  liquids,  E.  G.  King  (J.  Physical 
Ghent.,  1944,  48,  141—154). — Foam  formation  for  47  surface-active 
agents  such  as  Emulphor  O  (I),  Ninols,  Aerosol  Ay,  and  Nacconol 
NR  in  various  org.  solvents  of  commercial  purity  has  been  examined. 
Foaming  capacity  and  stability  were  measured  by  time  of  expiration 
of  the  foam  and  where  possible  by  its  vol.  Foaming  seems  in 
general  <  in  aq.  solution  though  some  org.  foams  are  comparable  in 
vol.  and  stability  with  aq.  foams.  The  foaming  capacity  of  (I)  is 
greatest  in  hydroxylic  solvents.  Foaming  properties  usually 
increase  with  the  surface  tension  y  of  the  solvent,  but  in  some  solvents 
of  high  y  such  as  PhN02,  furfuraldehyde,  and  dioxan  (I)  shows  no 
tendency  to  foam  and  does  not  depress  their  y.  The  lowering  of  y 
which  often  occurs  with  foam  formation  is  not  general.  q  and  v.p.  are 
not  prime  factors  in  foam  initiation,  but  a  high  7]  tends  to  stabilise 
any  foam  that  is  formed.  High  -q  also  inhibits  aeration  and  decreases 
the  rate  at  which  equilibrium  is  set  up  at  the  interface.  The  surface 
activity  and  propensity  for  foam  formation  of  colloidal  electrolytes 
depend  on  structural  connexions  between  solvent  and  solute,  but 
these  arc  complex.  Thus  (I)  is  efficacious  in  glycol  but  not  in  glycerol, 
whilst  for  Ninol  555  base  the  converse  obtains.  J.  OfM-R. 

Minimum  and  equilibrium  concentrations.  A.  M.  Belousov  and 
A.  P.  Terenteeva  {J.  Appl.  Ghent.  Russ.,  1940,  13,  463 — 469). — The 
product  [Ba88]  X  [SO/']  at  which  turbidity  produced  by  BaS04 
becomes  visible  (Tyndall  effect)  is  100—1000  times  the  solubility 
product;  when  the  turbidity  is  observed  with  the  unaided  eye,  the 
ratio  is  103— 104.  It  is  higher  when  [SO/']  is  lower.  J.  J.  B. 

Rate  of  sedimentation  of  non-flo  collated  suspensions  of  uniform 
spheres,— See  B.,  1944,  I,  321. 

Effect  of  electric  field  on  Tyndall  scattering,  R.  S.  Subrahmanya, 

K.  S.  G.  Doss,  and  B.  S.  Rao  [Proc.  Indian  Acad .  Sci.,  1944,  19,  A, 

405 — 413) —The  effect  of  an  electric  field  on  sols  of  Agl,  stearic 
acid  (I),  and  benzopurpurin  0R  (II)  has  been  investigated.  The 
equiv.  spherical  diameters  in  the  Agl  and  (I)  sols  were  104*8  and 
390*8  mp..  By  combination  of  the  schlierung  and  Langmuir  methods 
the  shapes  of  the  particles  were  found  to  be  1  Agl  not  appreciably 
anisometric;  (I)  disc-shaped;  (II)  rod-shaped.  The  electric  field 
(~100  v.  d.c.  or  220  v.  a.c.)  was  applied  by  Ft  or  C  sheet  electrodes, 
the  sol  being  illuminated  so  that  the  light  was  incident  on  the  sol 
horizontally  and  the  scattered  light  was  viewed  transversely  in  the 
horizontal  and  vertical  directions.  The  field  could  be  applied 
longitudinally  parallel  to  the  beam,  or  transversely  in  the  vertical 
or  horizontal  directions.  Both  d.c.  and  a.c.  gave  identical  results 
with  (I)  and  (II).  Agl  showed  no  effect.  For  large  disc™  or  rod¬ 
shaped  particles  oriented  by  a  linear  field  there  is  enhanced  scattering 
when  the  field  is  put  on,  if  the  plane  of  incidence  and  observation  is 
perpendicular  •  to  the  field,  but  diminished  scattering  for  other 
orientations.  W.  R.  A. 


247 


A  I— v,  SOLUTIONS,  DISPERSIONS,  AND  MIXTURES. 


Colloidal  system  carbon  dispersed  in  xylene.  V.  R.  Damerel!  and 
A,  Urbanic  (J.  Physical  Chem 1944,  48,  125 — 133). — Lecithin,  Cu 
oleate,  Co  naplithenate,  and  Na  dioctyl  sulphosuccinatc  increase  the 
degree  of  dispersion  of  C  in  xylene  in  the  order  given,  the  effect 
being  increased  by  drying.  Cataphoresis  of  the  organosols  is  un¬ 
affected  by  the  degree  of  dryness;  the  particles  are  all  negatively 
charged.  Dispersion  increases  with  adsorption  for  Cu  oleate  and  Co 
naplithenate.  Pptn.  is  brought  about  by  addition  of  EtOH  or 
H20,  by  heat,  and  by  an  electric  field.  Low  temp,  to  —5°  has  no 
effect.  HsO  hinders  the  adsorption  of  the  surface-active  material 
and  lienee  decreases  the  stability.  The  source  of  the  charge  in 
such  systems  may  be  due  to  dissociation  of  the  polar-non-polar 
additive  in  the  presence  of  a  trace  of  H20,  or  to  slight  dissociation  in 
the  pure  xylene.  J.  0‘M-B. 

Effect  of  surface-active  agents  on  dispersions  of  calcium  carbonate 
in  xylene.  V.  R.  Damerell  and  R.  Mattson  (J,  Physical  Chem., 
1944,  48,  134— 141).— Zn,  Ba,  and  Na  dioctyl  snip  ho  succinates  (I), 
lecithin  ax),  and  Mg  oleate  cause  dispersion  of  CaC03  in  xylene. 
Drying  causes  decrease  in  the  amount  of  coarse  material,  but  the 
amount  of  colloidal  material  falls  by  4%,  Dispersion  is  independent 
of  the  concn.  of  (I)  down  to  a  low  concn.  The  dispersing  agent  is 
positively  adsorbed  and  for  (I)  forms  a  unimol.  layer.  The  organo¬ 
sols  are  milky- white  and  opalescent,  coagulated  by  HgO,  95% 
EtaO,  and  by  heat.  Cooling  to  0°  has  no  effect.-  The  particles  are 
positively  charged  except  with  (II),  when  they  are  both  positive 
and  negative.  The  origin  of  the  charge  in  dry  solution  is  difficult 
to  explain.  J.  O’M-B. 

Aqueous  solutions  of  sodium  merourochrome  and  substances  m~ 
compatible  with  them.  P.  Duquenois  (Rev.  Fac.  Sci.  Istanbul , 
1943,  8,  A,  153 — 157). — Aq.  solutions  of  Na  mercurochrome  (Na2 
2  :  7-dibromo-4-hydroxymercurifluorescein)  (I)  are  stable  sols  which 
arc  coagulated  by  inorg.  and  org.  acids  and  by  salts  of  Li,  NH4, 
heavy  metals,  and  alkaloids.  The  solutions  sometimes  become 
decolorised  and  lose  their  fluorescence.  Natural  colloids  readily 
adsorb  (I)  from  solution.  C.  R.  H. 

Laminar-dispersed  substances,  I.  Colloidal  nickel  hydroxide, 

A.  Berger  {Kolloid-Z. ,  1943,  103,  185— 202).— Ni(OH)2  sols  with 
laminar  particles  are  easily  prepared  and  are  stable,  and  have  been 
examined  largely  by  the  methods  used  for  chain  mols,  AT- Ray 
data  give  information  on  the  size  and  shape  of  the  primary  particles. 
The  axial  ratio  can  be  deduced  from  rj  measurements,  provided  that 
the  necessary  conditions  apply.  Using  this  axial  ratio,  measure¬ 
ments  of  streaming  birefringence  enable  the  vol.  and  hence  the 
dimensions  of  the  particles  to  be  calc.  Measurements  of  light 
scattering  and  examination  with  the  ultra-microscope  are  also 
carried  out.  The  prep,  of  N i  (OH) 2  sols  by  peptisation  of  pptd. 
Ni(OH)2  with  HaO  is  described,  and  the  course  of  peptisation 
followed  by  determining  the  concn,  of  the  sol.  Peptisation  curves 
are  S- shaped,  indicating  an  induction  period.  A'- Ray  investig¬ 
ation  reveals  an  aggregation  effect,  which  is  diminished  by  addition 
of  glucose.  The  change  in  particle  dimensions  during  peptisation  is 
examined.  The  “  mol.  wt.”  of  the  primary  particles  is  estimated 
to  be  IT  X  10®.  Secondary  particles  are  examined  by  the  methods 
of  the  ultra-microscope  and  sedimentation  velocity,  R.  H.  F. 

Solvent  properties  ol  detergent  solutions —See  B.,  1944,  II,  287. 

Electrical  anisotropy  o!  xerogels  of  hydrophilic  colloids,  L  S.  E# 

Sheppard  and  P.  T.  Newsome  {/.  Chem,  Physics ,  1944,  12,  244 — 248). 
—The  degree  of  orientation  in  an  alternating  electric  field  of  discs 
of  colloid  materials,  e.g,,  proteins,  plastics,  in  which  a  fibrous  struc¬ 
ture  was  produced  by  stretching  to  <100%,  has  been  measured.  In¬ 
duced  electrical  anisotropy  is  shown  only  by  xe  rage  Is  that  are 
hydrophilic,  and  its  relation  to  field  strength,  thickness,  R.H., 
and  HaO  content  is  discussed.  Whilst  most  show  dependence  on 
R.H,  and  absorbed  HzO  content,  the  effect  with  polyvinyl  alcohol 
does  not  depend  on  the  absorbed  HaO.  W.  R.  A. 

Form,  and  size  of  dissolved  particles  from  diffusely  scattered  X-rays 
at  very  small  angles,  O.  Kratky  and  A.  Sekora  (Naturwiss.,  1943, 
31,  40 — 47), — When  AT- rays  are  passed  into  an  assemblage  of  small 
particles,  two  types  of  scattering  result,  one  at  large  angles,  due  to 
mob  arrangement,  and  the  other  at  very  small  angles,  due  to  the 
shape  and  form  of  the  particles.  A  knowledge  of  the  structure  of 
the  particle  is  unnecessary  in  dealing  with  the  small-angle  scattering. 
If  a  large  no.  of  these  particles  are  irregularly  placed  at  distances 
large  compared  with  the  size  of  the  particles,  the  total  scattering- 
effect  can^be  obtained  by  adding  the  intensities  due  to  single  par¬ 
ticles,  as  in  the  case  of  a  gas.  The  introduction  of  a  liquid  as  a 
medium  docs  not  affect  the  result.  It  is  possible  to  use  this  method 
to  investigate  the  form  and  size  of  colloidal  particles.  Chy mo- 
trypsin,  a  protein  with  an  approx,  spherical  mob,  and  of  mol.  wt.  1 
Svedberg  unit,  is  taken  as  an  example.  The  curve  of  intensity 
against  scattering  angle  is  obtained  experimentally,  and  compared 
with  that  obtained  by  assuming  Fraunhofer  scattering  at  spherical 
particles  of  radius  23  a.  The  theoretical  and  experimental  curves 
agree  closely.  It  is  possible  to  obtain  the  approx. -axis  ratios  of 
non-spherical  particles.  A.  J.  M. 


Consistency  of  plastic  suspensions  of  the  Bingham  type.  H.  de 
Bruijn,  H.  Dols,  and  Q.  Kuyper  (Rec,  trav .  chim ,,  1943,  82,  C9C — 
704). — The  velocity  of  deformation  (D)-shearing  stress  (t)  and  the 
fluidity  (<f)-r  diagrams  are  given  for  C  black  in  light  mineral  oil  at 
20°  and  4.0°,  and  agree  with  the  authors'  theoretical  predictions. 
The  plasticity  of  such  a  system  is  almost  entirely  a  function  of  the 
temp,  coelf.  of  the  p  of  the  intermicellar  liquid.  For  measurements 
at  high  t,  turbulence  vitiates  the  results;  a  corrective  method, 
derived  from  the  known  temp,  coeff.  of  the  plasticity,  is  indicated. 
To  describe  the  curved  part  of  the  D—r  diagram  more  exactly  by 
coasts.,  the  concept  of  liquidation  tendency,  i\c.,  the  slope  of  the 
straight  section  of  the  relation,  is  introduced ;  it  is  best  obtained 
from  the  Djr-r  relation.  .  J.  O'M-B. 

Mol.  wt.  of  high-molecular  substances  by  the  method  of  longitu¬ 
dinal  scattering  of  infra-red  rays.  W.  W.  Lepeschkin  (Kolloid-Z. , 
1943,  105,  141 — 144). — The  author's  earlier  apparatus  for  the 
measurement  of  the  scattering  of  infra-red  rays  (Plotnikow  effect) 
is  improved  to  enable  substances  of  lower  mol.  wt.  to  be  studied. 
The  method  is  used  to  determine  the  mol.  wt,  of  the  haemocyanin  of 
Helix  pomatia,  using  ovalbumin  as  reference  substance.  The  vals. 
obtained  agree  with  those  obtained  by  other  methods.  J.  F.  H. 

High-molecular  polymerisation  of  low-molecular  substances  by 
the  method  of  longitudinal  scattering  of  infra-red  rays.  W.  W, 
Lepeschkin  (Kolloid-Z.,  1943, 105,  144 — 147  ;  cf.  preceding  abstract). 
— The  dependence  of  the  Plotnikow  effect  on  the  mol.  wt.  of  the 
scattering  substance  is  used  to  study  the  polymerisation  of  aq. 
solutions  of  CH20,  (I),  0-fsocyanine  (id.  resorcinol  (III),  quinol 
(IV),  and  a  mixture  of  H2Q  and  C6H5N  in  the  mol.  ratio  3:1.  All 
show  strong  polymerisation  except  (IV),  which  is  more  strongly 
polymerised  In  EtOH  and  Et20  solutions.  Dilution  of  (I)  reverses 
the  polymerisation.  The  polymerisation  of  (II)  and  (III)  is  reversed 
by  warming.  EtOH  solutions  of  (II)  are  unimol.  J.  F.  H. 

Relations  between  tension*  stretching  birefringence*  and  deform- 
ation  mechanism  for  rubber-like  materials.  J.  J.  Hermans  (Kolloid- 
Z.,  1943,  103,  210 — 221). — The  curled-mol.  theory  of  elasticity  of 
rubber-like  substances  is  discussed  in  relation  to  cross-linking 
between  mol.  chains,  and  a  theory  of  deformation  is  developed  on  a 
purely  physical  basis.  The  distance  between  the  ends  of  a  mol.  is 
determined  by  a  diffusion  equilibrium,  which  is  displaced  when  an 
external  force  is  applied.  The  increase  in  entropy,  the  extension, 
and  the  optical  anisotropy  on  stretching  arc  calc,  for  the  case  where 
no  change  of  vol.  occurs  on  stretching.  Birefringence  is  derived 
by  calculating  the  polarisabilities  in  two  directions  and  expressing 
their  difference  in  terms  of  n.  This  difference  is  oc  the  applied 
tension.  The  relaxation  time  is  the  smaller  the  greater  is  the 
degree  of  netting  of  chains.  The  limits  of  validity  of  the  theory  are 
discussed.  R.  H.  F. 

Chemical  constitution  and  colloid  structure  of  fibre-forming 
synthetic  polymers.  I.  Chemical  constitution,  intermoleeular  bond¬ 
ing,  and  colloid  structure.  W.  Broser,  K.  Goldstein,  and  H.  E. 
Kruger  (Kolloid-Z.  t  1943,  105,  131 — 141) .■ — Theoretical .  These  sub¬ 
stances  can  be  divided  into  two  classes  :  (a)  the  polymeric  hydro¬ 
carbons  and  their  derivatives  and  (b)  the  "  mesomeric  chain  poly¬ 
mers  ”  in  which  the  mesomeric  groups  (CO*NH2,  ester,  urea  groups, 
etc.)  form  part  of  the  chain.  The  name  M  meta-zwitterion  ”  is  sug¬ 
gested  for  the  prevailing  state  of  the  mesomeric  groups,  intermediate 
between  the  non-polar  and  zwitterion  forms.  In  group  (a)  un¬ 
directed  dispersion  forces  are  operative  and  a  "  cotton-plug  ”  structure 
without  any  marked  autonomous  arrangement  is  formed.  In 
group  (b)  dipole  forces  are  operative  and  a  micellar  structure 
results.  The  bonding  between  these  meta-zwitterions  is  inter¬ 
mediate  between  heteropolar  principal  valencies  and  normal  dipole 
forces,  for  which  the  term  “  meta-ionic  relation  is  suggested.  The 
common  colloidal  structure  and  hence  similarity  in  physical  pro¬ 
perties  of  type  (6)  polymers  are  due  to  the  presence  of  a  common 
meta-ionic  "bonding  and  thus  ultimately  to  similar  chemical  con¬ 
stitution.  The  meta-ionic  bond  should  be  considered  the  intermol. 
link  between  H  and  N  in  type  (5)  polymers  rather  than  the  H  bond, 
if  necessary  with  reference  to  a  possible  mesomerism  :  meta-ionic 
bondtyty-H  bond.  J.  F.  H. 

Combination  of  fibrous  proteins  with  acids*  G.  A.  Gilbert  and 
E.  K.  Rideal  (Proc.  Roy „  Soc.»  1944,  A,  182,  335 — 340). — An  approx, 
titration  equation  Is  developed  for  the  reaction  between  fibrous 
proteins  and  acids,  in  which  account  is  taken  of  the  valency  and 
intrinsic  affinities  ol  the  acid  anions,  and  of  the  limited  no.  of 
adsorption  sites  available  for  anions.  The  transition  from  sol.  to 
fibrous  proteins  is  traced  in  order  to  demonstrate  that  the  main 
difference  between  the  titration  curves  of  the  two  types  of  protein 
arises  from  the  difference  of  potential  developed  during  the  adsorp¬ 
tion  of  protons,  .  G.  D.  P. 

Opacity  changes  during  the  coagulation  of  sols  by  electrolytes. 

M.  Prasad,  S.  Gurus  warn  y,  and  N.  A.  Padwal  (Proc.  Indian  Acad. 
Sci,,  1944,  19,  A,  389 — 400). ---Changes  in  opacity  during  the  coagul¬ 
ation  of  Tli (OH) 4,  Sn(OH)4,  and  Zr(OH)4.sols  have  been  investigated 
with  the  apparatus  previously  described  (cf.  A.,  1943,  I,  256).  The 
results  enable  comparison  of  the  coagulating  power  of  electrolytes 
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to  be  made  and  show  that  Smoluchowsk/s  equation  is  applicable 
only  for  rapid  coagulation.  Increased  temp,  and  addition  of  MeOH 
or  EtOH  accelerate  coagulation.  W.  R.  A. 

VI.— KINETIC  THEORY.  THERMODYNAMICS. 

Thermodynamics  o!  dissociation  of  acids.  G.  Briegleb  (Naturwiss., 
1943,  31,  62—05). — Fundamental  equations  are  given  for  the  ex¬ 
pression  of  acid  strength  in  terms  of  intramol.  polarisation  and 
associated  energy  relations.  L.  J.  J. 

Effect  of  temperature  on  the  electrolytic  dissociation  in  strong 
electrolytes,  I,  Nitric  add.  N.  R.  Rao  ( Indian  J .  Physics,  1943, 
17,  295-^ — 299  ;  cf.  A.,  1943,  I,  153). — The  degree  of  dissociation  (a) 
of  HM03  at  various  temp,  has  been  calc,  by  comparing  the  intensity 
of  the  Raman  v  at  1050  with  that  at  1300  cm.”1  With  rise  in  temp, 
a  decreases.  W.  R.  A. 

Influence  of  common  ion  on  the  dissociation  of  some  strong  electro* 
lytes.  I.  Sulphuric  acid  and  bisulphates.  N.  R.  Rao  (Indian  f. 
Physics,  1943,  17,  283—286). — By  Raman  spectral  methods  the 
influence  of  added  H*  (from  HC1  and  HC104)  and  SO/'  (from  sulphates) 
ions  on  the  dissociation  of  HgS04  has  been  studied.  Dissociation  is 
decreased  by  FT  ions.  Dissociation  of  HSO/  is  decreased  by  FT  and 
enhanced  by  SO/'  ions.  W.  R.  A. 

Parachor  of  potassium  dichromate  and  constitution  o!  chromic 
acid. — See  A.,  1944,  I,  214. 

Relative  free  energies  and  dissociation  constants  of  microscopic 
ions.  T.  L.  Hill  (J.  Physical  Ghent.,  1944,  48,  101— 11 1).— Micro¬ 
scopic  dissociation  consts.  and  relative  standard  free  energies  of 
ions  may  be  calc,  from  experimental  dissociation  consts.  for  a  no. 
of  compounds.  The  average  effects  of  charges  in  different  positions 
in  the  mols.  on  their  microscopic  dissociation  consts.  are  estimated. 
Thus  approx,  vals.  of  the  microscopic  consts.  can  be  obtained  for  those 
substances  for  which  there  are  no  experimental  data.  The  charge 
effects  are  generally  represented  by  the  equation  p K  =JF00  d,  where 
d  is  the  intercharge  distance,  and  in  general  Ap Kd  —  pi£$  =  cjdf 
where  pl£j  is  the  p K  val.  in  the  absence  of  charge  effects,  and  c  is  a 
const.  For  dicarboxylic  acids  the  relative  free  energy  of  dissoci¬ 
ation  is  the  lower,  the  closer  the  second  CO*H  is  to  the  dissociating 
C02H.^  CH„(COaH)g  and  H2C204  are  anomalous  owing  to  H  bond 
formation  between  the  dissociated  and  undissociated  C02H.  There 
is  no  evidence  for  H  bonds  in  the  amines  examined.  Analogies 
between  the  relative  free  energies  and  spectroscopic  energy  levels, 
and  between  the  microscopic  dissociation  consts.  and  spectral  lines, 
are  indicated.  J.  O'M-B. 

Dissociation  constant  and  isoelectric  point  o!  gulphanilamide» 

A.  J.  Llacer  (Anal.  Asoc .  Quint .  Argentina,  1943,  31,  139 — 14G). — 
Acidic  and  basic  vals.  of  k  for  p-NH„'C0H4‘SO2*NH^  are  respectively 
3-55  x  1CF11  and  7-01  X  10“12  at  25°,  5*37  x  10"11  and  1-20  X  10™11 
at  30°,  and  7*41  x  lO""11  and  2-04  x  10-“  at  37°.  There  is  an 
isoelectric  zone  between  pH  4  and  9.  F.  R.  G. 

Application  of  the  method  o!  continuous  variations  to  complex  ion 
formation  in  cupric  salts  containing  chloride  ions.  T.  Moeller  (J. 
Physical  Chem.,  1944,  48,  111 — 119). — Alterations  in  the  absorption 
spectra  of  cupric  salts  in  solution  on  the  addition  of  alkali  halides 
indicate  the  formation  of  a  complex  ion  containing  Cl.  Application 
of  the  above  method  (cl  Job,  A„  1928,  589)  shows  that  CuCi/'  (I) 
is  formed  but  gives  no  information  on  the  presence  of  other  com¬ 
plexes.  (I)  is  unstable  except  at  high  concns.  of  Cu“  and  Cl'. 
Colour  changes  are  explained  by  a  shift  in  the  equilibrium  between 
Cu(4H»0)"  and  CuCl/',  the  latter  being  produced  by  an  auto- 
complexing  process.  It  is  probably  yellow,  but  the  continued 
presence  of  Cu(4H20)"  prevents  attainment  of  this  colour  by  the 
solution.  j.  O’M-B. 

Activities  of  components  in  austenite.  J.  Gerasimov  (Acta 
Phystcochim .  U.R.S.S.,  1943,  18,  275— 299).—* A  method  of  calculat¬ 
ing  the  activities  of  the  components  of  a  binary  solution  from 
heterogeneous  equilibrium  consts.  has  been  devised.  For  calcul¬ 
ation  purposes  austenite  (I)  can  be  regarded  either  as  a  solid  solution 
of  C  m  y-Fe  or  as  a  solid  solution  of  Fe3C  in  y-Fe,  and  component 
activities  at  800 — 1100°  have  been  calc,  on  both  assumptions, 
although  the  second  assumption  is  more  convenient.  The  integral 
heats  of  dissolution  of  Fe3C  and  the  solubilities  of  a-ferrite  and 
eementite  (II)  in  (I)  have  been  calc.  Equations  for  the  free  energy  of 
formation  of  (II)  and  of  a  less  stable  "  regular  ”  Fe3C  modification 
m  Fe  arc  given.  C.  R,  H. 

Gas-gas  equilibrium  and  phase  equilibria  in  binary  systems.  I. 

Kritschevski  and  D.  Ziclis  (Acta  Physicochim.  U.R.S.S. ,  1943,  18, 
-64 — 274). — Equi librium -data  for  NH3~N2  and  NH3-CH4  obtained 
over  the  range  90—148°  and  45—100°  respectively  and  at  pressures 
>10,000  kg.  per  sq.  cm.  and  for  NH3-N2-H2  (two  different  com¬ 
positions)  over  the  range  100 — 105°  and  at  pressures  >5500  kg.  per 
sq.  cm.  prove  the  existence  of  limited  mutual  solubility  of  NH3  and 
a  at  temp.  >  the  crit.  temp,  of  NH#.  C.  R.  H. 


System  beryllium  oxide-water.  H.  Ter  cm  (Rev.  Fac.  Sci.  Istanbul, 
1943,  8,  A,  99 — 111). — Only  one  hydrate  of  BeO  exists,  viz., 
BeO,H20,  which  is  stable  at  temp.  <220°.  Between  240°  and  260° 
loss  of  H20  is  rapid  and  only  traces  of  HsO  remain  at  280°.  BeO. 
prepared  by  calcining  at  300 — 400°  is  hygroscopic  but  if  calcined  at 
higher  temp,  its  hygroscopic ity  is  much  lower.  The  uptake  of 
HjO  is  regarded  as  an  adsorption  process,  the  efficiency  of  which 
depends  on  the  temp,  of  calcination.  C.  R,  H. 

Interpretation  of  distribution  equilibria  between  molten  metals 
and  molten  salts,  E.  Heymann,  R.  J.  L.  Martin,  and  M.  F.  R. 
Mulcahy  (J.  Physical  Ghent.,  1944,  48,  159 — ICO) —A  reply  to 
criticism  of  the  authors’  paper  (A.,  1944,  I,  63)  by  N.  W.  Taylor, 

J.  O'M-B. 

Complex  formation  in  the  system  lead  chloride-sodium  chloride- 
water.  B.  V.  Gromov  (/.  Apph  Chem .  Russ.,  1940,  13,  337—344). 
—The  solid  phase  In  saturated  solutions  of  PbCl2  and  NaGl  in  DUG 
consists  either  of  PbCl2,  or  of  NaCl,  or  of  both.  There  is  no  com¬ 
pound  of  PbCL  with  NaCl,  and  the  rise  of  solubility  of  PbClg  caused 
by  NaCl  must  be  due  to  interionic  forces.  j.  J.  B, 

Equilibrium  in  the  system  lead  sulphate-sodium  chloride-water. 

B.  V.  Gromov  (J.  Appl.  Chem.  Russ.,  1940,  13,  345—356). — Solutions 
saturated  with  NaCl,  PbCl2,  and  PbS04  at  25°,  50°,  and  100°  contain 
NaCl  234,  25-0,  26-0%,  PbCl2  2-34,  4-50,  12-7%,  and  NaaS04  3*40, 
2-05,  1-08%,  respectively.  Solutions  saturated  with  NaCl,  Na3S04, 
and  PbS04  at  the  same  temp,  contain  NaCl  22*3,  24-2,  20-3%, 
PbCl2  0-60,  0-62,  1*43%,  and  Na2S04  7-1,  5-37,  4-76%,  respectively. 
Diagrams  of  state  arc  given.  J.  j.  B. 

System  magnesium  selenate-selenic  acid-water  at  30°.  H.  Furu- 
kawa  and  G.  B.  King  (J.  Physical  Chem.,  1944,  48,  174 — 178). — 
Solubility  data  for  the  system  are  recorded  In  tabular  and  tri¬ 
angular  diagrammatic  form.  Four  stable  solid  phases  exist  in 
equilibrium  with  H2Se04,  viz.,  MgSe04,6H20,  MgSe04,4H20, 

MgSe04 ,H2Se04 , 6H20,  and,  probably,  MgSc04  at  0 — 35*50,  35*50 — 
43*08,  43-08—56-79,  and  56-79—77-69%  of  H2Se04  respectively. 

C.  R.  H, 

Polytherm  of  the  ternary  system  NaM03™Ma2Cr04/H3(X  M.  I. 

Ravitsch  (Bull.  Acad.  Sci.  U.R.S.S.,  Cl.  Sci.  Chim.,  1943,  233 — 
236). — Solution  isotherms  for  the  ternary  system  were  determined 
at  0°,  26°,  50°,  and  98*5°,  Within  this  temp,  range  no  evidence 
could  be  found  for  the  formation  of  a  double  salt.  Systems  con¬ 
taining  Na3CrO4,10H2O  and  Na2Cr04,4H20  were  also  investigated. 
The%esults  are  presented  in  tables  and  graphs.  V,  B. 

System  If  a  A 1 S  i  04“  C  aS  i  0  M  a2S  iO  J.  Spivak  (/.  Geol.,  1944,  52, 
24 — 52). — Thermal  equilibrium  relationships  in  this  system  have 
been  investigated  by  the  quenching  method.  Thermal  data  for 
the  system  nepheline-wollastonite-Na  metasilicate  are  tabulated, 
and  the  results  are  presented  in  the  form  of  equilibrium  diagrams. 
Their  bearing  on  related  systems  of  the  Na20-Ca0-Al203-Si03 
tetrahedron,  and  their  petrological  significance,  arc  discussed. 

L.  S.  T. 

Heat  of  formation  o!  oleum*  F.  D.  Miles,  H.  Niblock,  and  D. 
Smith  (Trans.  Faraday  Soc.,  1944,  40,  281— 295).— Differential 
heats  of  addition  of  liquid  S03  to  oleum  containing  up  to  70%  of  free 
S03  have  been  determined  (1)  directly  and  (2)  by  measuring  the  heat 
of  vaporisation  of  S03  from  oleum.  Vals.  given  by  method  (1) 
are  generally  <  those  given  by  method  (2),  probably  owing  to  vary¬ 
ing  heat  content  of  liquid  SO/  Higher  vals.  are  given  by  the 
direct  method  when  the  S03  has  been  redistilled  once  or  twice  with 
Pg05.  The  heat  of  combination  of  liquid  SOa  with  HaO  has  been 
redetermined  by  adding  S03  to  aq.  H2$G4  and  using  Bronstcd’s 
data  for  the  change  in  heat  content  of  the  acid.  The#result  is 
20-00  kg.-cal.  per  mol.  at  30°.  Integral  heats  of  mixing  liquid  S03 
with  H20  at  30°  to  form  1  g.  of  acid  are  given  for  the  range  0*400 — 
0*950  g.  S03.  F.  L.  U. 

Free  energies  of  solutions  of  single  and  multiple  molecules* 
W.  J.  C.  Orr  (Trans,  Faraday  Soc.,  1944,  40,  320 — 332).— Expres¬ 
sions  for  free  energies,  heats  and  entropies  of  mixing  of  single  and 
multiple  mols.  are  obtained  on  the  basis  of  the  statistical  model 
of  a  strictly  regular  solution  as  defined  by  Fowler  and  Guggenheim. 
The  limits  of  validity  of  the  formulas  are  discussed,  and  the  theoretical 
calculations  are  compared  with  available  thermodynamic  data  for  the 
rubber-CaHg  system.  F.  L,  U. 

VII.— ELECTROCHEMISTRY. 

Effect  of  temperature  on  the  potential  of  glass  electrode  systems 
for  pH  measurement,  N.  Koyenuma  (Naturwiss.,  1943,  31,  44— 
46). — A  general  expression  for  the  temp,  coeff.  of  a  glass  electrode  is 
deduced.  Differentiation  of  the  equation  Et  —  E2  —  RT( pH2  — 
pH |) jF,  and  substitution  of  the  vals.  pH2  =  4-62  and  &E2/&T  — 
0*085  for  a  standard  acetate  buffer  gives  the  temp,  coeff.  dTsj/dT  = 
0*833  —  0*1985pH3  —  59dpH2/dT.  A  similar  equation  can  be 
obtained  and  extended  on  the  basis  of  thermodynamics.  The  result 
in  this  case  is  dEjdT  =  const.  —  0*1985pH  —  59dpH/dT  — 
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l/Fi&U jdT{log  T /Tq)],  The  evaluation  of  the  const,  and  the 
last  term  of  the  above  expression  is  carried  out  for  OTn-HCI. 

A.  J.  M. 

Reduction  of  nitroguanidine.  XU.  Oxidation  potentials  of  the 
nitroguanidine-nitrosoguanidine  and  nitrosoguanidine-aminoguanid- 
ine  systems.  C.  Hahn,  E.  Pribyl,  E.  Lieber,  B.  P.  Caldwell,  and 
G.  B  L.  Smith  {/.  Amer.  Chetn.'Soc.,  1944,  68,  1223—1226;  cf.  A., 
1938,  II,  7), —Measurement  of  oxidation-reduction  potentials  shows 
that  the  system,  nitroguanidine^ — ^ nitrosoguanidine  (I)  has  EQ 
0*88  v.  at  pH  2—7  {reaction  being  [C(NH2tyNH“NQ2j+  +  2H+  + 
2e->[C(NH,).-NH-NO]+  +  HoO},  but  0*85  v.  at  pH  8—1  {reaction 
being  [NH:C(NH*)-N*NOJ-  +  2H+  +  2e  ->[NH:C{NH2)*N:NO]“ 
(A )  -j-  H20} ;  at  pH  7—8  E$  is  indefinite.  The  system  (I)-<— >amtno- 
guanidine  has  EQ  0*66  v.  at  pH  1—5  {reaction  being  [C(KH2),'NO]+  + 
4H+ +  4e->[C(NH2)a*NH-NHJ+  {B)  +  H20},  indefinite  at  pH 
6—8,  1*03  v.  at  pH  8—10  [reaction  being  {A)  +  6H+  +  4e  -> (B)  + 
Ha01,  and  0*97  v,  at  pH  10—12  {reaction  being  [NH*C('NH)*NINO]“ 
+  0H++4e-^NH*-C(:NH)-NH-NH8  +  H.O}.  Vais,  of  -A F  for 
the  five  named  transformations  arc  40*6,  39*2,  61,  143,  and  134, 
respectively,  and  of  log  K  are  29*8,  28*8,  45,  70,  and ‘65,  respectively. 

R.  S.  C. 

Effect  of  the  background  electrolyte  on  polarographic  waves  of 
cadmium  and  lead.  S.  P.  Schaikind  (J.  AppL  Ghent .  Russ.,  1940, 
13,  455 — 462). — The  height  of  the  polarographic  waves  of  Cd‘* 
in  KC1,  Na2S04,  ZnCl2,  and  ZnS04  solutions,  and  of  Pb89  in.KCl 
and  ZnCl2  solutions,  is  cc  [Cd“]  or  [Pb*9].  The  coeff.  of  proportion¬ 
ality  is  independent  of  the  concn.  of  KC1  but  is  the  greater  the  higher 
is  the  dilution  of  Na2S04  (0T— 1 0*9m.},  ZnGl2  (0T — T8m.),  or  ZnS04 
(0*1— 1*8m.}.  J-  J.  B. 

Behaviour  of  y-keto«  and  aldehydo-acid  derivatives  at  the  dropping 
mercury  electrode. — See  A.,  1944,  II,  298,  307, 

Reduction  potentials  of  acridines,  with  reference  to  their  antiseptic 
activity.  B.  Breyer,  G.  S.  Buchanan,  and  H.  Due  well  (J.C.S.,  1944, 
360— 363).— The  reduction  potentials  of  acridine,  amino- 

acridines,  and  other  derivatives  have  been  obtained  by  means  of  the 
dropping  Hg  cathode.  The  reduction  takes  place  in  two  steps  of 
equal  height,  only  one  H  atom  being  taken  up  with  each  step, 
meaning  that  the  first  reduction  product  is  a  free  radical.  The. first 
reduction  takes  place  at  the  N  atom  and  the  second  at  the  C<5> 
atom.  There  is  a  definite  relation  between  E^  and  chemothera¬ 
peutic  activity,  in  the  sense  that  acridines  with  for  the  first- 
stage  reduction  more  negative  than  —0*400  v.  at  pH  7-3  are  bio¬ 
logically  the  most  active.  C.  R.  It. 

VIII.— REACTIONS. 

Experimental  determination  of  the  decrease  of  pressure  in  the  blue 
cone  of  flames,  V.  Vasilesco  [Ann.  Physique,  1943,  [xi],  18,  190— 
208). — Measurements  are  reported  with  Ha-Q2-N2  mixtures  of 
known  composition  in  order  to  verify  Riemanrffs  formula  connecting 
the  velocity  of  an  impulse  wave  in  a  gaseous  medium  with  the 
variation  of  pressure  and  density  of  the  medium.  Combustion  in  the 
stationary  blue  cone  represents,  on  Jouguet’s  theory,  impulse  waves 
with  decrease  of  pressure.  This  pressure  decrease  A p  was  measured 
by  two  methods  and  results  are  compared  with  vals.  calc,  by 
Riemann's  formula.  Data  show  that  A p  (calc.)  is  >  A p  (experi¬ 
mental),  and  this  arises  from  the  fact  that  the  former  corresponds 
with  the  interior  zone  of  the  cone,  and  the  latter  with  the  region 
around  the  base  of  the  cone.  It  is  assumed  that  there  is  a  gain  of 
pressure  in  the  flame  following  its  emergence  from  the  cone,  and  the 
sum  of  this  gain  and  A p  (experimental)  should  equal  A p  (calc.). 
This  gain„:  is  calc,  and  satisfactory  agreement  is  found  provided  the 
blue  cone  is  not  very  pointed.  Fox  more  pointed  cones  A p  (calc.) 
<  A p  (experimental)  corr,  for  pressure  gain.  N.  M.  B. 

Chemiluminescence  of  flame*  V.  Kondrateev  (Uspechi  Ghim,, 

1943,  12,  308 — 317).— The  radiation  of  all  flames  in  diluted  gases 
and  of  some  flames  under  atm.  pressure  is  a  chemiluminescence, 
i.e,,  its  intensity  is  >  that  of  the  thermal  radiation,  the  dispersion 
of  its  intensity  is  not  accounted  for  by  probability,  and  it  is  quenched 
by  foreign  mols.  The  luminescence  occurs  either  after  recombination 
of  free  atoms  or  radicals  or  in  an  exchange  reaction.  The  concn. 
of  luminescent  atoms  or  mols.  sometimes  is  oc  rate  of  reaction; 
if  the  coeff.  of  proportionality  is  not  affected  by  an  external  factor, 
this  factor  does  not  affect  the  mechanism  of  the  reaction. 

J.  j.  B. 

Explosive  reactions*  EE*  Propagation  of  gaseous  explosions* 

M.  F.  R.  Mulcahy  and  A.  Yoffe  (/.  Pros.  Austral,  Ghent,  Inst,, 

1944,  11,  134 — 146). —  A  review  of  published  work  on  flame  pro¬ 
pagation  through  gases.  L.  j.  J. 

Kinetics  of  the  reaction  between  chlorine  and  nitric  oxide.  E.  M, 
Stoddart  [J.C.S.,  1944,  388— 393).— The  fall  in  velocity  coeff. 
for  the  reaction  between  Cl2  and  NO  is  due  to  ageing  of  the  walls 
of  the  reaction  vessel  owing  to  adsorption  of  NOCl,  Adsorbed 
NGC1  cannot  be  completely  removed  by  evacuation  and  only  with 
great  difficulty  by  heat.  The  retarding  effect  of  NOCI  is  reduced  by 


drying  the  reactants,  suggesting  that  this  effect  is  due  to  adsorption 
of  NOCl  on  the  H20  content  of  the  glass  surface.  When  this  effect 
is  absent  the  reaction  is  termol.  C.  R.  H. 

Explosions  with  degenerate  branching.  K.  G.  Fahlbusch  and  W. 
Jost  (Naturwiss.,  1943,  31,  148). — In  the  oxidation  of  COMeEt  the 
induction  times  for  the  slow  reattion  and  explosion  pass  ' steadily 
into  each  other.  If  r  is  the  induction  time,  the  plot  of  log  r  against 
IjT  is  two  straight  lines,  one  for  the  slow  reaction,  the  other  for  the 
explosion.  The  slope  of  the  two  lines  is  almost  the  same. 

A.  J.  M. 

Spontaneous  character,  and  indifference  to  the  catalytic  effect  of 
oxygen,  of  the  polymerisation  of  acetaldehyde  at  very  low  temper™ 
atures.  M.  Letort  and  X.  Duval  {Gompt.  rend,,  1943,  216,  608— 
610). — When  MeCHO  is  kept  at  the  m.p.  (—123*5°)  for  2  hr.  it  poly¬ 
merises.  The  polymerisation  is  unaffected  by  the  purity  of  the 
MeCHO,  and  by  the  vessel  in  which  the  reaction  occurs.  It  occurs 
with  the  substance  from  which  traces  of  air  have  been  removed  and 
in  absence  of  air.  Probably  it  is  not  catalysed.  A.  j.  Ml 

Theory  of  chain  copolymerisation  reactions.  R.  Simha  and  H. 
Branson  (J.  Ghent,  Physics,  1944,  12,  253 — 267) . — Mathematical. 
The  kinetics  of  chain  polymerisations  is  developed  for  reactions 
consisting  of  the  three  steps:  (a)  activation  of  a  stable  monomer,  (b) 
growth  of  activated  polymer  radical  by  addition  of  monomer, 
(c)  stabilisation  of  growing  chains  by  (i)  monomer  addition,  (ii) 
growing  polymer.  The  general  over-all  reaction,  determination 
of  radical  distribution,  special  rate  equations,  copolymer  composition, 
and  size  distribution  are  discussed.  W.  R.  A. 

Kinetics  of  the  reaction  between  silver  perchlorate  and  methyl 
iodide*  M.  F.  Redies  and  T.  Iredale  (/.  Physical  Chem.,  1944,  48, 
224 — 230). — The  reaction  between  AgQ04  and  Mel  in  various 
solvents  and  at  various  temp,  has  been  investigated.  Two  forms 
of  kinetics  appear  to  be  involved,  pseudo-bimol.  (second  order) 
at  low  concns.  and  a  2*5  order  at  higher  concns.  With  Et£0  as 
solvent  a  third-order  rather  than  a  2*5~order  reaction  appears  to  be 
involved.  The  possibility  of  the  reaction  being  heterogeneous 
because  of  the  presence  of  pptd.  Agl  is  discussed.  The  energies  of 
activation  are  ^>11,000—13,000  g,-cal,  C.  R.  H. 

Mechanism  of  some  ionic  reactions  in  aqueous  solutions*  J* 
Weiss  (J.C.S.,  1944,  309 — 311). — In  the  reduction  of  FeCl3  by 
Sn11  salts  it  is  suggested  that  SnCl2  forms  the  complex  ion  SnCl/' 
which  takes  part  in  the  reaction  according  to  Fe"'  +  SnCl4" 

Fe“  +  SnCl/  and  Fe'9’  +  SnCl/  ->Fe"  +  SnCl4»  the  equilibrium 
being  SnCl2  +  2CF  ^  SnCl!".  This  last  equation  shows  that 
presence  of  HC1  increases  [SnCl/']  as  well  as  increasing  [Fe’"]  by 
preventing  hydrolysis  of  FeCl3,  and  it  is  shown  that  under  such  con¬ 
ditions  the  reaction  is  bimol.  The  data  for  this  reaction  do  not 
support  Shaffer’s  hypothesis  for  oxidation-reduction  processes, 
according  to  which  reactions  between  mols.  or  ions,  where  one  com¬ 
ponent  is  capable  of  a  bivalent  oxidation  {or  reduction)  but  the  other 
only  of  a  univalent  reduction  (or  oxidation),  do  not  take  place  or 
proceed  only  immeasurably  slowly.  C.  R.  H. 

Conductometric  study  of  the  velocity  of  the  reaction  [C0(NH3)5C1]" 
+  OH"  ->  [Co(NH3)6OH]"  +  OF*  H.  A.  Puente  and  A.  L.  M. 
Belong  (Anal.  Asoc.  Quint .  Argentina,  1943,  31,  5 — 22).— The  re¬ 
action  has  /*  =  78 il  at  25°.  Special  precautions  were  adopted 
owing  to  the  rapidity  of  the  reaction.  F.  R,  G. 

Rearrangement  of  alkyl  halides.  F.  R,  Mayo  and  A.  A.  Dolnick 
(J.  Amer .  Ghent .  Soc „  1944,  68,  985 — 990).— The  rate. of  equilibration 
of  PraBr  with  Pr$Br  at  250°  (gives  67%  of  PrfBr)  is  somewhat 
erratic  owing  to  traces  of  impurities.  It  is  increased  by  02  (air), 
HBr,  C3Hb,  NEt/Br,  or  NHBu2  (gives  a  quaternary  salt),  is  de-  * 
creased  by  o-CeH4(OH)2  (very  effective),  PraOH,  or  PrfaO,  but  is 
unaffected  by  crushed  Pyrex  glass,  H„0,  or  illumination.  AlBr3 
has  a  great  accelerating  effect  but  at  2508  causes  tar  formation; 
at  70°  it  leads  to  85%  and  at  2G9  to  91%  of  Pr$Br.  The  rate  is 
much  faster  in  the  liquid  than  in  the  vapour  phase;  this  is  not  a 
dilution  effect  since  the  rate  is  rapid  in  dil.  solution  in  PhBr.  Re¬ 
action  proceeds  loss  and  addition  of  HBr,  two  mechanisms 
(chain  reaction  and  non-Markovnikov  addition)  proceeding  simult¬ 
aneously.  Bu£Cl  and  BuyCl  are  unaffected  at  250°  but  at  300°  are 
equilibrated  to  give  78—02%  of  BuyCl  (and  tar);  this  reaction  is 
unaffected  by  air  or  o-CeH4(OH)2  but  is  accelerated  by  NEt4Cl* 
(CH2C1)2  and  CHMeCl£  or  (CH2Br)2  and  CHMeBr2  are  not  equili¬ 
brated  by  AlBr3  but  some  halogen  exchange  occurs  with  (CHSC1)3 
at  100°.  (CH2Br)2  and  CHMeBrs  are  equilibrated  by  NEt4Br 
at  250°  to  give” 7 6 — 82%  of  (CH2Br)2.  Although  non-Markovnikov 
addition  of  HHal  to  olefines  usually  gives  the  thermodynamically 
more  stable  isomeride  (cf.  above),  CH/GHBr  is  exceptional. 

R.  S.  C, 

Useful  life  [rate  of  hydrolysis]  of  pyro*®,  meta-,  and  tetra-phos- 
phates. — See  B.,  1944,  I,  304. 

Hydrolysis  of  maltohexaose. — See  A.,  1944,  II,  326. 

Rate  of  nitration  of  toluene  with  mixed  acid* — See  B.,  1944,  II, 
269. 
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Reaction  of  water-gas  conversion  in  quartz  vessels.  V.  Kon- 
drateev  and  M.  Ziskin  (Acta  Physicochim.  U.R.S.S.,  1943,  18,  197 — 
209). — The  rate  of  reaction  of  C02-H2  mixtures  on  passing  through 
heated  Si02  tubes  is  not  governed  by  the  reaction  time  but  by  the 
surface  area  of  the  reaction  tube,  a  large  area  having  an  inhibiting 
effect.  The  amount  of  H2  transformed  into  H20  (y)  increases  with 
temp,  according  to  an  exponential  law,  but  equilibrium  is  far  from 
being  attained  at  800°.  A  reaction  scheme  based  on  the  assumption 
of  catalytic  activity  on  the  part  of  Oa  is  proposed,  and  it  follows 

from  calculations  that  ya^y,  q;  e“^in  ~  where  Ein  and  EI 

are  the  respective  activation  energies  of  stages  H  -f  CCL->CO  -f 
OH  and  02  +  H,4-20H,  C.  R.  H. 

Interaction  of  oxygen  and  carbon  filaments  at  high  temperatures* 
R.  F.  Strickland-Constable  {Trans.  Faraday  Soc.f  1944,  40,  333 — 
343),— C  filaments  were  electrically  heated  in  02  at  low  pressures 
0*02— 0'5  mm.)  over  a  temp,  range  of  900—2000°  and  the  reaction 
was  studied  by  pressure  measurement  and  analysis,  CO  is  the  chief 
and  primary  product,  only  small  amounts  of  C02  being  formed. 
The  reaction  is  of  the  first  order.  The  rate  increases  from  900°  to 
1100°,  is  const,  between  1000°  and  2000°,  and  in  the  intermediate 
range  is  very  sensitive  to  the  immediate  past  history  of  the  filament. 
No  sorption  of  O  as  oxides  in  freshly  outgassed  filaments  at  1000° 
was  observed.  The  importance  of  avoiding  activation  of  gas  mols. 
by  thermionic  emission  from  the  filament  at  high  temp,  is  stressed 
and  means  of  doing  this  are  described.  F.  L.  U. 

Inflammability  and  explosibility  of  powders  used  in  the  plastics 
industry.— See  B.,  1944,  XI,  289. 

Extraction  of  potassium  carbonate  from  wyomingite*  Kinetics 
of  base-exchange  reaction  with  sodium  carbonate, — See  B.,  1944,  I, 
331, 

Catalysis  of  the  reaction  between  diehromate  and  aromatic  amines 
by t  the  oxalate  ion,  C.  R.  Visvanadham  and  G.  G.  Rao  {Current 
Sci.,  1944,  13,  47— 48). —Observations  with  8  amines,  in  presence  of 
dil.  H2S04,  show  that  1  ml.  of  0-2N-Na2C2O4  causes  the  characteristic 
reaction  colour  to  appear  in  0 — 2  min.  In  absence  of  the  ion  the 
reactions  may  take  5—  >30  min.  N.  M.  B. 

Induced  oxidation  of  oxalic  acid  by  dichromate  with  ferrous 
sulphate  as  inductor*  C.  R.  Viswanadhan  and  GAG.  Rao  {Current 
Sci.,  1943,  12,  327).— Oxalate  (I)  interferes  with  the  titration  of 
FcS04  with  Na2Cr207l  giving  results  that  required  for  oxidation 
of  Fe’\  In  absence  of  FeS04,  (I)  is  not  attacked  by  Na2Cr207, 
and  it  is  concluded  that  interference  of  (I)  is  caused  by  the  rapid 
reaction  of  FeS04  and  Na2Cr207  inducing  reaction  between  (I) 
and  Na2Cr20  7.  The  induction  factor  increases  with  increasing  concn. 
of  (I),  [FeSCq]  and  [H*]  being  const.  PeSCq  also  induces  reaction 
between  Na2Cr20?  and  tartaric,  malic,  and  citric  acid,  but  not 
succinic  acid.  A.  T.  P. 

Interpretation  of  the  Sandmeyer  reaction*  V,  Comparative  be¬ 
haviour  of  cuprous,  cupric,  and  ferric  chlorides  as  catalysts*  H.  H. 

Hodgson  and  D.  D.  R.  Sibbald  {J.C.S.,  1944,  393—395). — The 
catalytic  activity  of  Cu2Cl2,  CuCl2,  PeCl3,  and  Cu2Cl2  +  CuCl2  for  the 
decomp,  of  £-NOa*CeH4*N2Cl  in  HC1  has  been  investigated.  With 
FeCL,  an  almost  proportional  decrease  in  yield  of  £-C8H4Cl*N02 
occurs  on  dilution.  Max.  are  observed  with  CuCl2  at  26*9%  and 
4%  of  HCi  and  with  Cu2Cl2  at  13-6%  of  HCL  The" max.  at  4%  of 
HQ  suggests  the  existence  of  a  complex  hydrated  CuCl2  anion,  in 
which  Cl  is  much  more  active  than  the  bound  HaO.  C.  R.  H. 

Mechanism  of  eo-polymerisation.  T.  Alfrey,  jun.,  and  G.  Gold- 
finger  (J.  Chem.  Physics ,  1944,  12,  205 — 209).— By  the  aid  of  steady- 
state  approximation  the  mechanism  of  catalytic  co-polymerisation 
hf  two  monomers  A  and  B  is  discussed  on  the  assumption  of  two 
initiation  and  two  termination  rates  (one  for  each  monomer).  Four 
propagation  rates,  corresponding  with  the  four  possible  types  of 
"  chain  "  addition,  are  considered  and  overall  rates  and  no,  average 
mol.  wt.  are  calc.  The  composition  of  the  polymer  and  the  no. 
distribution  curves  of  groups  of  sub-mols,  arc  calc,  as  functions 
of  the  monomer  composition  and  two  rate  const,  ratios  and  are  of 
general  character  and  independent  of  the  nature  of  the  initiation 
and  termination  processes  if  the  average  degree  of  polymerisation  is 
"high."  W.  R.  A. 

Co -polymerisation  of  systems  of  three  and  more  components,  T. 

Alfrey  and  G.  Goldfinger  (/.  Chem.  Physics,  1944,  12,  322  ;  cf.  pre¬ 
ceding  abstract). — The  authors'  method  of  calculating  the  course  of 
co-polymerisation  in  two-component  systems  is  extended  to  apply  to 
systems  of  >  two  components.  L.  J.  J. 

Autoxidation  of  ascorbic  acid  in  presence  of  vanadic  acid, 
molybdic  acid,  and  tungstic  acid  sols,  S.  C.  Shame  (/.  Indian  Chem . 

1944,  21,  19- . ~23). — At  all  concns.  V2Os  sol  accelerates  and 

WO,  sol  inhibits  the  autoxidation  of  ascorbic  acid.  MoQ3  sol 
accelerates  autoxidation  at  low  and  inhibits  it  at  high  concns 

C.  R.  H. 

Oxidation  processes.  XVII.  Autoxidation  of  ascorbic  acid  in 
presence  of  copper,  A.  Weissberger  and  J.  11  LuValle  (J.  Amer . 
Chem.  Soc.,  1944,  86,  700—705;  cf.  A.,  1944,  I,  42).— The  rate  of 


autoxidation  of  ascorbic  acid  (I)  in  presence  of  Cu  at  pH  2*59 — 
9*31  is  oc  [02]  and  independent  of  concn.  of  (I).  At  very  low'  [Cu] 
it  increases  faster  than  the  [Cu],  but  is  cc  [Cu]  at  higher  [Cu]. 
The  effect  of  pH  shows  that  only  the  univalent  ion  of  (I)  is  the 
substrate  of  Cu  catalysis,  but  the  effects  may  appear  complex 
owing  to  interaction  of  some  buffers  with  the  Cu.  The  primary 
reaction  is  formation  of  1  mol.  each  of  dehydroascorbic  acid  and 
H2Q2  from  1  mol.  each  of  (I)  and  02.  The  reaction  mechanism  is 
discussed.  Ag  has  no  effect.  R.  S.  C. 

Stepwise  activation  of  oxygen  in  the  organism, —Sec  A.,  1944,  III, 
611. 

Mechanism  of  the  oxidation  of  sulphur  dioxide  on  active  vanadium 
catalysts*  I.  Stability  of  single  vanadium  compounds  in  the  con¬ 
ditions  of  the  synthesis  of  sulphuric  acid.  G.  K.  Borcskov  and 
V.  P.  Pligunov  {J.  Appl.  Chem .  Russ ,,  1940,  13,  329—336).— 
v206  (I),  V2Gc  +  0*1  K2S04  (II),  V2Ofi  +  0*1  KgO  (III),  v2o5  + 
0*5  K20  (IV),  V205  +  0*9  K20  (V),  V2Ofi  +  1*0  Na,0  (VI),  V205  + 
1*0  BaO  (VII),  V205  +  0*9  lv20  +  1*9  SiOa  (VIII),  V2Ofi  +  0*9 
K20  +  7*7  SiOo  (IX),  and  V203  +  0*9  K20  +  38*4  SiO,  (X)  have  been 
heated  for  12—16  hr.  at  480°  in  air  +  5%  of  S02  +  5%  of  S03. 
V205  was  partly  reduced  to  V204  (probably  as  VOS04),  and  the 
degree  of  reduction  increased  in  the  order  (X)  <  (I)  <  (IX)  <  (V)  < 
(VI)  <  (VIII)  <  (II),  (III),  (IV),  (VII),  the  reduction  being  complete 
for  (II)  etc.  BaO  was  converted  into  BaS04,  and  Na2Op  KaO,  and 
K2S04  gave  pyrosulphates.  The  results  disagree  with  Neumann’s 
theory  (B.f  1935,  898).  J.  J.  B. 

Metal-catalysed  reaction  between  acetylene  and  hydrogen*  I. 
Nickel  catalysts,  j.  Sheridan  {J.C.S.,  1944,  373— 380).— A  nearly 
linear  pressure-time  curve  is  usually  obtained  for  the  first  stages  of 
the  reaction  between  H2  and  C2H2  in  presence  of  Ni  catalyst.  The 
fall  in  pressure  becomes  slower  towards  the  end  of  the  reaction. 
The  activity  of  the  catalysts  increases  markedly  in  the  early  stages 
of  the  reaction,  then  becoming  steady  over  considerable  periods. 
The  yields  of  G2H4,  C2H6?  and  higher  hydrocarbons  (empirically 
— C4H7)  are  the  same  on  fresh  and  old  catalysts,  and  so  the  increase 
in  activity  of  the  catalyst  at  the  beginning  of  the  reaction  is  not 
specifically  in  favour  of  a  particular  type  of  reaction  in  the  system. 
The  production  of  C2H4  is  ~5  times  that  of  G*H6.  The  yield  of 
"  C4H7  ’*  is  55—60%  of  the  unrecovered  C2H2  at  all  stages  of  the 
reaction.  The  data  indicate  that  the  kinetics  of  C2H4  and  C2H6 
formation  and  of  ' '  G4H7  ”  formation  are  the  same,  being  first  order 
with  respect  to  H2  and  approx,  zero  order  with  respect  to  C2H2* 
The  data  are  discussed  with  reference  to  earlier  work  on  chemisorp¬ 
tion  of  C2H4  and  C2H2.  G.  R.  H. 

Use  o!  palladium  and  platinum  as  catalysts. — See  B.,  1944,  I,  315. 

Possible  use  of  palladium  as  catalyst  in  manufacture  of  acrichine* 

—See  B.f  1944,  II,  245. 

Action  of  carbonate  catalysts  in  carburisation  of  steel, — See  B., 

1944,  I,  313. 

Influence  of  lead  and  manganese  as  driers  in  oil  paints*— See  B., 

1944,  II,  290. 

Liberation  of  iodine  from  dilute  iodide  solutions  by  electrolysis  on 
a  monolithic  porous  carbon  electrode*  33.  E.  N.  Vinogradova  (/. 
Appl.  Chem.  Russ.,  1940,  13,  390— 393).— A  solution  containing  per 
1.  150  g.  of  NaCl,  0*05  g.  of  F»  and  small  amounts  of  other  ions  is 
filtered  through  an  electrode  made  of  active  C,  towards  an  Fe 
cathode.  The  voltage  applied  is  5  v.  at  the  beginning,  and  2  v. 
in  the  steady  state  of  the  electrolysis ;  if  it  is  too  high,  IO'3  is  formed, 
and  at  <1*5  v.  I"  is  not  completely  discharged,  I2  formed  is  ad¬ 
sorbed  by  the  C.  Through  10  sq.  cm.  of  the  electrode  surface  500  ex. 
per  hr.  can  be  passed  without  losing  >1%  of  I.  The  method  is 
recommended  for  recovery  of  I  from  oil  well  H2G,  j.  j.  B. 

Formation  of  oxide  layers  on  aluminium,  especially  on  the  anodes 
of  electrolytic  condensers.  W.  Hermann  (Kolloid-Z.,  1943,  102, 
113— 127).— Modifications  of  A1203  are  described  and .  discussed. 
It  is  possible  to  find  a  common  structural  basis  for  the  formation 
of  the  various  types  of  oxide  layer.  The  foundation  of  all  A1S03 
layers  is  a  film  of  y-Al203,  or  a  variety  of  it.  AT**  can  migrate  from 
the  A1  below,  through  the  empty  spaces  in  the  spinel  lattice  of  the 
y-A!203.  The  film  grows  on  the  outer  surface  by  reaction  between 
AF*‘  and  02  or  the  anions  of  the  electrolyte.  In  the  case  of  the 
film  formed  in  02  at  room  temp,,  there  is  a  very  thin  layer  embedded 
in  one  of  greater  thickness.  By  anodic  treatment  in  suitable 
electrolytes,  particularly  aq.  or  alcoholic  boric  acid  or  borates,  the 
layer  may  assume  a  thickness  of  0*7  ft.  The  dielectric  film  grows  only 
if  the  field  strength  is  >10  mv.  per  cm.  When  a  certain  film 
thickness  has  been  reached  the  field  distribution  curve  in  the  A1203 
slopes  so  steeply  that  electrons  can  penetrate  the  film  with  production 
of  sparks.  The  sparking  potential  depends  on  the  ionic  concn.  or 
conductivity  of  the  electrolyte.  In  some  electrolytes,  e.g.,  H2S04, 
H2C204,  and  H2Cr04,  a  thick  porous iayer  of  A1203  is  formed  in  ad¬ 
dition  to  the  thin  dielectric  film.  A.  J.  M. 
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Behaviour  of  positive  plates  with  lead-calcium  alloy  grids  in  lead 
accumulators.— See  B,f  1944,  I,  315. 

Lead  plating. — See  B.,  1944,  I,  314. 

Use  of  palladium  and  platinum  for  electro-coatings. — See  B.,  1944, 
I,  315. 

Photochemical  processes  in  aromatic  compounds.  A.  Terenin 
(Ada  Physicochim.  U.R.S.S.,  1943,  18,  210 — 241), — The  main  results 
obtained  in  earlier  photochemical  investigations  are  reviewed  in 
order  to  arrive  at  a  consistent  picture  of  photochemical  mechanisms. 
Many  of  the  facts  established  for  gaseous  aromatic  compounds 
have  been  explained  on  the  assumption  of  a  definite  shape  for  the 
potential  energy  surfaces  of  the  ground  and  excited  states  and  of  the 
existence  of  a  definite  angle  between  their  principal  sections. 
Evidence  is  given  for  the  existence  of  a  long-lived  metastable 
electronic  state  in  simpler  derivatives  of  C6Ha  in  the  gaseous  and 
liquid  states  at  low  temp.,  which  state  may  correspond  with  a  triplet 
term  of  the  aromatic  ring.  The  connexion  between  the  emission 
spectra  of  these  derivatives  at  low  temp,  and  their  polymerisation 
processes  is  accounted  for.  Reaction  mechanisms  of  02  with  aromatic 
mols.  are  discussed  from  the  viewpoint  of  conservation  of  the 
electronic  spin.  C.  R,  PL 

IX. — PREPARATION  OF  INORGANIC  SUBSTANCES. 

Exchange  reactions.  R.  Daudel  (■ Compi .  rend.,  1943,  210,  666 — 
667). — Two  main  types  of  exchange  reaction  can  be  distinguished. 
In  some  cases  an  exchange  of  free,  radioactive  /l*  for  inactive  A 
in  the  inactive  compound  AB  takes  place.  There  is  a  continual 
dissociation  of  AB  into  its  elements.  Thus,  AB  A  +  B,  A*  -f- 
B^A*B,  or,  together  AB  +  A  *  ^  A*B  -f  A.  The  reaction  is 
very  rapid  when  the  elements  A  and  B  are  of  opposite  electro¬ 
chemical  character,  and  in  aq.  solution.  The  other  type' occurs 
through  the  formation  of  an  intermediate  mol.  If  AB  and  A*C 
are.,  the  two  reacting  mols.,  AB  -f  A*C  ^  AA*BC  A*B  +  AC, 
This  type  can  be  sub-divided  into  two,  according  as  AA*BC  is, 
or  is  not,  capable  of  isolation.  Applications  of  this  classification 
arc  mentioned.  A.  J.  M. 

Polymerisation  with  atomic  hydrogen,  j,  P.  W.  Houtman,  K.  van 
den  Berg,  and  P.  M.  Heertjes  (Rec.  irav.  ckint 1943,  02,  672 — 680), 
—Chemical  affects  of  "  atomic  "  H  arc  uncertain  unless  the  method 
of  production  ensures  the  absence  of  excited  atoms,  ions  or  electrons. 
The  Langmuir  thermal  method  is  shown  to  produce  ions;  these  are 
completely  removed  for  p  >0*4  mm.  by  two  metal  plates  between 
which  is  a  p.d.  of  10  v.  The  photochemical  method,  using  a  Hg 
sensitiser,  gives  only  unexcited  H  atoms  for  A  >2300.  Using  H 
from  Langmuir's  method  hexadecene  was  polymerised  and  the 
polymerisation  shown  to  be  independent  of  the  presence  of  ions  by 
variation  of  the  p.d.  between  the  plates.  Using  H  from  the  photo¬ 
chemical  method  W03  gave  W  and  linseed  oil  was  hydrogenated  and 
polymerised.  On  a  large  scale,  linseed  oil  was  hydrogenated  and 
polymerised  and  hexadecene  reduced  to  hexadecane  and  a  poly¬ 
merised  reduction  product.  All  experiments  were  repeated  using 
Na  as  the  gas  present  to  verify  that  the  activity  was  due  to  H. 

J.  O'M-B. 

Action  of  non-metals  on  basic  oxides,  M.  Lemarchands  and  L. 
Schwartz  (CompL  rend.,  1942,  214,  982— 983).— The  action  of  S  on 
Ag,0  has  been  investigated  by  examining  the  direct  action  of  S 
vapour  on  the  surface  of  AgaO  for  a  long  period  (up  to  96  days)  and 
at  different  temp,,  and  by  shaking  a  solution  of  S  in  CCI4  with  AgtO 
for  several  weeks.  An  additive  compound,  Ag2OS,  is  formed.  It  is 
steel-grey,  has  d  6*08,  and  is  insol.  in  H2D.  It  dissociates  when 
heated  (300 — 350°)  into  Ag2S  and  Ag2S03.  H2  at  170°  is  without 
action.  CO  reduces  it  quantitatively  to  AgsS.  It  differs  from  AgsO 
and  Ag2S  in  its  X-ray  spectrum  and  its  mol.  vol.  (Ag*0  32-2,  Ac,5 
34*1,  Ag2SO  43*4).  A.  J.  M 

Preparation  of  copper  phosphides  by  electrolysis  of  melts,  M. 
Chene  (Compi.  rend.,  1942,  214,  977—979;  215,  81— 83).— Electro¬ 
lysis  of  fused  Na  metaphosphate  containing  varying  amounts  of 
dissolved  eu2Cl3  or  CuO  gives  cryst,  Cu  phosphides,  together  with 
Cu  at  the  cathode.  Cu3P  and  Cu2P  were  isolated.  Cu3P,  dark  grey, 
has  dm  7*09.  Cu2P,  dark  brown,  has  dm  5*51.  Both  are  oxidised  in 
warm  air,  are  slowly  attacked  by  HC1,  and  reduce  warm  cone, 
HaS04.  When  heated,  Cu2P  readily  evolves  P,  which  ignites. 

A.  J.  M. 

Fusion  process  in  non-polar  crystals,  IL  Explanation  of  mercury 
corrosion  figures  on  copper  crystal  spheres,  I.  N,  Stranski  (Natur- 
wiss*t  1943,  31,  144— 145).— Spheres  cut  from  Cu  single  crystals 
show  typical  corrosion  figures  when  acted  on  by  Hg  and  HNOs. 
The  effect  of  Hg  on  the  surface  will  be  very  similar  to  the  fusion 
process.  Rhombo dodecahedral  areas  of  the  Cu  become  covered 
with  Hg  and  the  thin  "  lanes  J'  separating  these  areas  retain  their 
Cu  colour.  The  phenomenon  is  explained  on  the  basis  of  density 
of  packing  in  the  various  surfaces  of  the  Cu  crystal,  A.  J,  M. 

Behaviour  of  aluminium  in  the  etching  of  crystal  figures,  H. 
Mahl  and  I.  N.  Stranski  ( Naturmiss „  1943,  31,  12 — 17). — The  theory 


of  the  etching  of  non-polar  and  ionic  crystals  is  discussed.  In  the 
case  of  Al,  in  the  absence  of  02,  e.g.,  in  etching  by  means  of  dry  HC1 
gas,  octahedra  in  combination  with  cubes  are  obtained,  as  required 
by  theory.  In  the  presence  of  Oa,  the  etching  figures  are  those  of  the 
oxide  layer  on  the  surface,  with  an  ionic  lattice.  In  etching  with  HQ 
or  electrolytically,  the  pure  cube  form  is  obtained,  due  to  a  two- 
dimensional  oxide  layer  on  the  A  I,  of  NaCl  type.  A.  J.  M. 

Crystal  structure  [and  preparation]  of  ZnSb204  and  isomorphons 
compounds, — See  A,,  1944,  I,  216. 

Derivatives  of  monosilane.  HI.  Fluoromonosilanes,  H.  J. 
Emeleus  and  A.  G,  Haddock  (J.CS.,  1944,  293—296)’. — Interaction 
of  SIHQg,  SiH3Cl?>  and  SiH3Cl  with  SbF3  at  room  temp,  in  presence 
of  SbCls  yields  SIHF3t  silylene , fluoride  SiH2F2,  and  silyl  fluoride 
SiH3Fr  respectively,  the  max.  yields  obtained  being  91%,  80%, 
and  79%  respectively.  The  v.p,  for  various  temp.  <  b.p.  are  re¬ 
corded  and  the  following  physical  consts.  have  been  determined  : 
m.p.  SiHF3  — 131*4°,  SiH2F2  -122°;  b.p.  SiHF3  -95*0°,  SiH3F3 
—  77-8°,  *5iH3F  —98*6°;  latent  heat  SiHF3  4802,  SiH2F2  4751, 
SiHaF  4600  g.-cal.  per  mol.  Attempts  to  prepare  SiH2F2  and 
SiH3F  by  interaction  of  SiHsI2  and  SiHaI  with  AgF  or  HgP  were 
unsuccessful.  All  these  compounds  undergo  ^  disproportionation 
at  room  temp,  with  formation  of  5iH4  and  SiF4,  although  with 
SiH2F2  decomp,  is  slow,  The  anomalous  b.p.  and  Trou ton's  consts. 
indicate  association  in  the  liquid  phase  attributable  to  H-bonds. 

'  J.  W.  S. 

Preparation  of  hyp  op  ho  spheric  acid  *and  its  sodium  salt, 
Na*H2P*Oes0H2G*  W.  Jung  (Anal.  Asoc.  Quhn,  Argentina,  1942,  80, 
99 — 111). — A  detailed  description  of  the  prep,  and  purification  of 
Na2H2P206  by  Blascr  and  Halpem's  (A.,  1934,  43)  modification 
of  Corne's  method.  The  yield  is  improved,  F,  R.  G. 

Preparation  of  alkali  tungstates  in  the  dry  way*  E.  Carrifere,  H. 
Guiter,  and  R.  Giacomini  (Bull.  Soc.  chim.}  1943,  [v],  10,  587 — 
588). — The  action  of  WOa  on  alkali  carbonates  and  sulphates  at 
elevated  temp,  gives  salts  of  the  type  \V03,£M20,  where  p  depends 
on  the  proportions  used.  Using  excess  of  Li2C03,  the  compound 
W03,2Li20  was  obtained.  In  each  case  the  min.  temp,  of  reaction 
was  determined,  the  carbonates  being  more  readily  attacked  than 
the  sulphates.  J.  F.  H. 

Composition  and  mechanism  of  formation  of  the  hydrides  of  nickel. 
XL  Reaction  mechanism.  A.  A.  Balandin,  B.  V.  Jerofeev,  K.  A. 
Pecherskaja,  and  M.  S.  Stachanova  (Ada  Physicochim.  U.R.S.S., 
1948,  18,  300 — 310) . — Weichself elder’s  view  that  the  formation  of 
NiH2  from  NiCl2>  MgPhBr,  and  H2  is  due  to  the  interaction  of  Ha 
with  NiPh2,  formed  as  an  intermediate  compound,  is  incorrect. 
NiCI2  is  reduced  to  Ni  by  MgPhBr  in  absence  of  H2.  The  formation 
of  Ni  hydrides  by  interaction  of  reduced  Ni  and  H2  proceeds,  in 
stages.  These  stages  are  autocatalytic,  the  dissolved  H3  reacting 
with  solid  Ni  and  with  the  hydrides  and  NIH,  NiH2,  and  NiH4 
are  formed.  The  Ni  surface  is  poisoned  by  certain  strongly  adsorbed 
compounds,  e.g.,  thiophen,  which  prevent  the  penetration  of  H2 
to  the  Ni  surface  and  formation  of  hydride.  The  poisoning  effect 
is  even  greater  for  catalytic  hydrogenation  of  the  CfiH6  nucleus; 
on  the  other  hand,  the  poisoning  effect  on  the  dissolution  of  H2 
in  the  hydrides  is  very  small.  Sols  of  Ni  hydrides  in  EtaO  and  other 
solvents  were  examined.  Those  in  EtaO  are  less  stable  than  those 
in  CsHgf  PhMe,  and  xylene.  Colloidal  solutions  in  EtaO  are  formed 
only  when  [MgPhBr]  is  >0*5m.,  suggesting  that  adsorption  of 
MgPhBr  on  the  hydride  surface  protects  the  colloid.  H30  and  air 
rapidly  coagulate  the  sols.  C.  R.  H. 

XL— GEOCHEMISTRY. 

Iodine-air  investigations*  H.  Jesser  and  E.  Thomae  (Z.  anal . 
Ghent.,  1943,  125,  89— 93). —Data  showing  the  I  content  of  the 
atm.  over  Stuttgart  during  the  year  1941  are  recorded  and  discussed. 
The  vals.  found  are  <  those  reported  for  previous  years  (A.,  1939, 
I,  391).  L.  S.  T. 

Magnesium  content  of  rain-water  at  Grignon*  G.  Bertrand  (Ann. 
Inst.  Pasteur t  1943,  09,  294—302). — In  rain-H30  collected  during 
1  year  it  is  calc,  that,  of  every  100  g.  of  Mn,  only  0-0122  g.  could 
not  be  accounted  for  as  contamination  from  dust  or  other  sources. 

F.  S. 

Magnesium  and  calcium  in  rain-water  collected  at  Paris*  G. 

Bertrand  (Compi.  rend.,  1943,  210,  701 — 704). — -Even  when  care 
was  taken  to  prevent  dust  from  being  collected  with  the  rain~HtG, 
it  was  found  that  in  rain  collected  over  1  year,  a  deposit  of  ~0*8  g. 
of  mineral  matter  was  obtained  on  evaporation.  This  contained  Mg 
and  Ca  salts.  A.  J.  M. 

Lakes  and  wells  of  Kustanai  region.  V.  D,  Poljakov  and  D  I. 
Kusnetzov  (J.  Appl.  Chem.  Russ.,  1940,  IS,  404- — 411). — Some  lakes 
near  Kustanai  (Western  Siberia)  contain  deposits  of  Na2SO4,10H2O 
and  of  other  minerals.  J.  J.  B. 

Zineripellutei  Rivet*  Ysiwyth,  north  Cardiganshire,  Wales.  J.  R*  E. 
Jones  (Ann.  Appl.  Biol.,  1940,  27.  368— 378).— A  survey  of  the 
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river  which  flows  through  areas  of  disused  Zn  mine  workings  is 
recorded.  At  normal  level  the  H2G  contains  0*7— 1*2  mg.  of  Zn 
and  >0*05  mg.  of  Pb  per  1.  The  flora  and  fauna  of  the  river  are 
described.  A.  G.  P. 

Nature  and  significance  of  certain  variations  in  composition  of 
Los  Angeles  basin  ground  waters.  R.  R.  Morse  (Econ.  Geol. ,  1943, 
38,  475— 51 1), —Comparison  of  the  numerous  chemical  analyses 
recorded  shows  the  presence  of  several  distinctive  types,  and  indicates 
that  different  processes  of  varying  importance  operate  to  produce 
chemical  variation.  The  occurrence  and  general  relationships  of  the 
H20  types  arc  discussed.  L.  S.  T. 

Photometric  study  of  the  coloration  of  sulphuric  acid  by  organic 
compounds  of  [sea-] water.  V,  G.  Datzko  (J.  Appl.  Ghent .  Russ,, 
1940,  13,  384— 389).— The  H20  of  Caspian  Sea  darkens  cone.  H2S04 
~10  times  as  much  as  does  ocean  H20  near  Greenland.  The  degree 
of  coloration  is  a  measure  of  the  admixture  of  river-H*0  to  the  sea- 
HjO  (see  C.,  1044,  Part  4),  "  J.  J.  B. 

Migration  of  substances  in  the  earth?s  crust.  C,  W.  Correas 
( Naturwiss,,  1943,  31,  35—42), —A  review.  The  composition  of  the 
earth's  crust  is  discussed.  Processes  causing  migration  of  substances 
are  distinguished  as  weathering,  the  formation  of  sediments  from  the 
weathering  products,  metamorphosis  of  rocks,  and  volcanic  action. 
The  part  played  by  organisms  in  the  formation  of  sediments  is 
discussed.  A,  J.  M. 

Effect  of  a  thin  superficial  deposit  [of  Fe]  on  the  magnetisation  of 
a  steel  balk  Application  to  magnetic  properties  of  rocks.  (Mme.) 
F.  Bayard-Duclaux  (Compi.  rend,,  1943,  £16,  727 — 728). — The  effect 
of  depositing  Fe  on  a  steel  ball  on  its  intensity  of  magnetisation 
(/)  has  been  investigated.  I  reaches  half  its  initial  vaL  when  a 
layer  of  Fe  equal  to  0*036  of  its  radius  has  been  deposited.  The 
deposited  Fe  acts  as  a  magnetic  screen.  The  magnetisation  of 
volcanic  rocks  is  stable  for  unaltered  rocks,  but  is  variable  for 
altered  ones.  The  above  experiments  show  that  if  -the  magnetism 
of  the  rock  is  due  to  grains  of  magnetite  or  more  complex  Fe  com¬ 
pound,  alteration  of  the  surface  would  create  a  new  ferromagnetic 
layer,  which  would  considerably  affect  the  magnetic  properties  of  the 
interior,  A.  J,  M. 

Application  of  radiochemical  analysis  for  the  correlation  ol 
geological  strata*  V,  I.  Baranov,  K.  G.  Kunascheva,  and  S.  G. 
Zeitlin  (Bull,  Acad.  Sci.  U.R.S.S „  Cl  Set.  Chim .,  1943,  178—190).— 
Cores  from  test  oil  borings  in  the  Kazan  area  were  examined. 
The  cores  were  from  the  lower  Permian  and  upper  Carboni¬ 
ferous  strata.  The  average  concn.  of  Ra  in  the  cores  was 
6s38  x  10-11%  and  of  Th  1*09  x  1 0"4 % .  Well-waters  examined 
had  [Ra]  of  the  same  order.  V.  B. 

Diamonds  in  the  north-eastern  Bolivian  Andes.  V,  Oppenheim 
(Econ.  Geol,  1943,  38,  658—661). — Diamonds  have  been  found  in 
the  river  gravels  of  Rio  Tuichi.  Origin  is  discussed.  L.  S.  T. 

Quarts  crystal  in  New  Zealand.  J.  Henderson  (New  Zealand  J. 
Sci .  Tech.,  1944,  25,  B,  162— 169).— Properties  and  uses  of  quartz 
crystal,  and  occurrences  in  New  Zealand,  are  described.  South 
Westland  and  Takaka  appear  to  be  the  districts  in  which  crystals 
suitable  for  piezo-electrical  purposes  may  be  found.  L.  S.  T. 

Melting  and  crystallisation  of  rock»forming  minerals.  J.  F. 

Schairer  (A mer.  Min.,  1944,  29,  76— 91).— A  survey  that  shows  the 
progress  made  in  determining  the  chemical  compositions,  range  of 
compositions,  and  the  temp. -stability  relationships  of  the  various 
rock-forming  olivines,  pyroxenes,  and  melilites.  Relevant  equili¬ 
brium  diagrams  are  reproduced.  L.  S.  T. 

Crystallography  of  calcite  from  Lake  Superior  copper  mines*  C. 

Palache  (A mer,  Min.,  1944,  29,  35— 48).— Crystallographic  forms 
are  tabulated  and  illustrated.  L.  S.  T. 

Brucite  in  limestone  near  Wilkinson.,  Ontario.  I.  C.  Brown  (Econ. 
Geol ,  1943,  38,  408— 419).— Brucite  (I)  is  present  as  granules, 
blades,  and  needles  disseminated  in  magnesian  limestone  at  Wilkin¬ 
son.  It  has  formed  at  the  expense  of  dolomite  (II),  the  Ca  of  (II) 
going  to  form  calcite.  (I)  from  Wilkinson  contains  no  remnants  of 
periclase,  and  is  regarded  as  the  result  of  a  process  in  which  HsO 
replaced  CGS  of  (II).  Chemical  analyses  are  recorded*  L,  S.  T. 

Calcite-dolomite  staining  tests*  W.  S.  T.  Smith  (Econ.  Geol , 

1943,  38,  420 — 422) , — Results  described  for  distinguishing  "dolomite 

from  calcite  in  the  ore  deposits  of  the  Joplin  region  show  that  the 
hematoxylin  and  the  FeCl3  staining  methods  are  untrustworthy 
for  these  deposits.  L.  S.  T. 

Deposit  of  barite  and  fluorspar,  Thomson  Hill,  Wangapeka  survey 
district.  Nelson,  E.  O.  Macpherson  (New  Zealand  J.  Sci.  Tech., 

1944,  55,  B,  178— 180).— The  deposit  is  described,  and  chemical 

analyses  are  given.  L.  S.  T. 

Distribution  of  helium  and  radioactivity  in  rocks*  VI.  The  Ayer 
granite-migmatite  at  Chelmsford,  Mass.  N.  B.  Keevil,  E.  S.  Larsen, 
and  F.  J.  Wank  (Amer.  J .  Sci „  1944,  £42,  346—353;  cf.  A.,  1944, 


I,  46). — >20  samples  of  rock  and  mineral  concentrates  from  the 
Chelmsford  granite-migmatite  have  been  investigated.  A  wide  range 
of  radioactivities  is  shown  by  the  12  mineral  concentrat.es ;  zircon 

(I) ,  apatite,  epidote,  and  biotite  have  >5  times  the  radioactivity  of 
the  parent  rock.  A  10,000-fold  contrast  in  activity  and  a  150,000- 
fold  contrast  in  He  content  were  found  between  (I)  and  felspar  (II) ; 
the  (I),  containing  1*2  c.c.  per  g.,  appears  to  retain  He,  whilst  the 

(II)  and  quartz  have  lost  >90%.  Excess  He  over  that  produced 
since  Carboniferous  time  was  found  in  sphene.  >50%  of  the 
radioactivity  of  the  Chelmsford  granite  is  due  to  accessory  minerals. 

L.  S.  T. 

Distribution  and  conditions  of  the  primary  migration  of  radio 
elements  in  nature.  I.  E.  Starik  (Uspechi  Chim.,  1943,  12,  287— 
307) . — Occurrence  of  radioactive  elements  in  igneous  and  sedimentary 
rocks,  rate  of  diffusion  of  gaseous  and  solid  elements  in  the  rocks, 
migration  of  these  elements  in  the  rock  fissures,  and  related  phenomena 
are  discussed.  J.  j,  B. 

Thorium-uranium  ratios  in  rocks  and  minerals.  N.  B.  Keevil 
(Amer.  J.  Sci,,  1944,  242,  309— 321).— 100  recent  determinations, 
including  new  data,  of  these  ratios  are  tabulated,  and  plotted  as 
frequency-distribution  curves.  The  probable  val.  of  Th/U  for  an 
igneous  rock  lies  between  3*0  and  3*5.  Independent  confirmation  of 
this  range  is  given  by  Nicr's  determinations  of  abundances  of  Pb 
isotopes  from  samples  of  ore~Pb.  For  most  purposes  a  val.  of  3*2 
can  be  assumed  for  the  Th/U  ratio.  This  leads  to  no  significant  error 
in  a-counting  theory  and  in  determinations  of  the  rate  of  production 
of  radiogenic  heat  or  of  accumulation  of  He  and  Pb  in  rocks.  The 
results  do  not  support  Holmes'  theory  of  the  genesis  of  Pb  ores 
from  a  deep-seated  source.  L.  S.  T. 

Dissolution  of  astrakhanite  salt  root  in  salt  solutions*  V.  I. 

Nikolaev  and  N.  A.  Ilinich  (J.  Appl  Ghent,  Muss ,,  1940,  13,  394 — 
403) . — Astrakhanite  salt  root  is  a  deposition  of  minerals  (astrakh¬ 
anite,  epsomitc,  and  rock-salt)  which  has  grown  through  the  mud 
bed  of  many  salt  lakes  near  the  delta  of  Volga.  The  dissolution 
of  this  mixture  in  some  salt  solutions  without  stirring  shows  rhythmic 
changes.  At  an  undisturbed  dissolution  in  a  salt  lake  the"  upper 
layer  of  liquid  contained  mainly  NaCl,  the  middle  one  mainly  MgS04, 
and  the  lower  one  MgS04  and  Na2S04.  Astrakhanite  forms  no 
solid  solutions  either  with  epsomite  or  with  rock-salt.  J.  J.  B. 

Structure  ol  nafcrophilite,  NaMnP04,— See  A.,  1944,  I,  216. 

Composition  of  some  chromites  of  the  Western  Hemisphere.  R.  E. 

Stevens  (Amer.  Min.,  1944,  29,  1 — 34). — 52  complete  and  144  partial 
chemical  analyses  of  purified  chromites  (I)  from  different  deposits 
in  the  Western  Hemisphere  are  recorded  and  discussed.  The 
composition  of  (I)  is  represented  by  (Mg,Fe)0,(Cr,Al,Fe)s03.  Fe2G3 
is  generally  present,  frequently  as  a  minor,  and  commonly  as  a  major, 
constituent.  Terrestrial  (i)  are  predominantly  magnesio-(I) 
Mg0,Cr203  (II),  hence  ferro-(I),  Pe0,Cr203  (III),  is  not  the  ideal 
formula  for  (I).  The  end  members  (II),  (III),  spinel  (IV),  hercynite, 
magnesio-ferrite,  and  magnetite  (V)  occupy  the  corners  of  a  tri¬ 
angular  composition  prism.  The  principal  zone  of  isomorphism 
for  the  (I)  in  this  prism  ranges  from  compositions  approaching 
(II)  and  (IV)  to  (V),  leading  to  the  division  of  (I)  into  the  following 
types,  with  the  replaceable  ions  given  in  order  of  abundance  : 
aluminian  chromite  (Mg,Fe)G,(Cr,Al,Fe)£03 ;  ferrian  chromite, 
(Mg,Fe)0,(Cr,Fe,Al)s03 ;  chromian-spinel  (Mg,Fe)0,(Al,Cr,Fe)203 ; 
ferrian-spinel  (Mg,Fe)0,(Al,Fe,Cr)s,03 ;  chromian-magnetite 
(Fe,Mg)6,(Fe,Cr,Al)203 ;  andaluminian-magnetite 
(Fe,Mg)0,(Fe,Al,Cr)203,  Data  showing  the  variation  of  unit-cell 
edge  with  Cr  content,  and  the  no.  of  atoms  of  Cr,  Al,  Fe"’*,  Fe‘*# 
and  Mg  per  unit  cell  in  order  of  increasing  Peni,  are  recorded. 

L.  S.  T, 

Colloidal  deposition  of  cinnabar*  J.  Pollock  (Amer.  Inst.  Min . 
Met.  Eng.,  1944  Tech.  Publ  1735,  10  pp. ;  Min.  Tech.,  8,  No.  4). — 
The  stability  of  HgS  sols  (0*01—2*0  g.  per  1.)  has  been  studied  at 
room  temp.  The  Schulze-Hardy  rule  is  roughly  obeyed 
(Na* :  Ca"8 :  AT”  =  1  :  60  :  625),  and  the  stability  of  the  sol  in¬ 
creases  with  pH.  The  flocculation  time  in  0*035M~NaCl  increases 
slowly  with  decreasing  [HgS]  down  to  vals.  of  -*-0*06  g.  per  1.,  below 
which  the  flocculation  time  is- infinite.  Si02  sols  have  a  strongly 
protective  action,  the  flocculation  time  becoming  infinite  at 
Si02 :  HgS  >3:1;  at  this  val,  the  system  behaves  essentially  as  a 
SiOa  sol.  HgS  is  stable  as  a  sol  in  natural  HsO  known  to  be  de¬ 
positing  cinnabar  (I),  and  deposits  containing  finely-divided  (I) 
(especially  opalite)  have  probably  derived  it  from  colloidal  solution. 

M.  H.  M.  A. 

Tungsten  deposits  ol  Southern  Kiangsi,  China*  K.  C.  Hsu  (Econ. 
Geol,  1943,  38,  431— 474).— Mode  of  occurrence  of  the  deposits, 
the  nature  of  the  ore  bodies,  sequence  of  mineralisation,  and  some  of 
the  important  districts  are  described.  The  Kiangsi  deposits  supply 
~70%  of  the  total  output  of  Chinese  W  concentrates.  Most  of  the 
deposits  are  hypothermal  veins,  but  some  are  pegmatitic.  The 
veins  occur  in  granite  and  in  sedimentary  rocks  not  far  from  the 
granite  intrusives.  Greisenisation  without  development  of  topaz 
and  tourmaline  is  the  usual  type  of  wallrock  alteration  in  granite. 
Tourmalinisation  is  a  common  type  of  alteration  in  argillaceous 
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sediments  near  the  veins.  Wolframite  is  the  chief  ore  mineral, 
whilst  cassiterite,  Bi  minerals,  molybdenite,  and  chalcopyrite  are  of 
local  economic  importance.  L.  S.  T. 

Tungsten  deposits  of  the  Darwin  Hills,  Inyo  Co.,  California.  L.  IC. 

Wilson  (Econ.  GeoL,  1943,  38,  543— 560).— The  general  geology  of 
the  district,  and  the  mineralogy,  origin,  and  extent  of  the  scheelite 
ore-bodies,  are  described.  L.  S.  T. 

Manganese  deposits  of  the  Turtle  mountains,  N.  Dakota.  T.  A. 

Hendricks  and  W.  M.  Laird  (Econ.  GeoL,  1943,  38,  591—602).— 
The  chief  Mn  spring  deposits  of  this  locality  have  been  investigated. 
Mineral  Spring  contains  ~  16,000  tons  of  Mn  ore  as  rancieitc  (I)  in 
calcareous  tufa  with  a  Mn  content  of  —10%.  The  source  of  the 
Mn  appears  to  be  in  Mn  limonitic  concretions.  Chemical  analyses 
are  recorded.  (I)  is  probably  (Ca,Mnn)Mnlv4O0,3H2O.  L.  S.  T. 

Boron  in  braunite  and  manganese  ores.  B.  Wasserstein  (Econ, 
GeoL,  1943,  38,  389— 398).— Spectrographic  determinations  of  B203 
in  Mn  ores  are  recorded  and  show  that  B  (—O’ 5 — 1%)  is  a  const, 
constituent  of  braunite  (I),  but  not  necessarily  of  other  Mn  minerals. 
The  presence  of  B  in  (I)  is  considered  to  be  due  to  isomorphous 
replacement  of  Si  in  the  crystal  lattice.  L.  S.  T. 

Pyrolosite.  H.  Strunz  (Naturwiss.,  1943,  31,  89— 91}.— The 
optically  and  morphologically  rhombic  naturally  occurring  cryst. 
Mn02  is  tetragonal  in  agreement  with  its  known  rutile-like  form, 
but  occurs  in  su bmicroscopic  crystallites  pseudomorphic  with 
other  minerals,  particularly  manganite.  The  rhombic  pseudo¬ 
morphism  is  a  "  relict  effect."  L.  J.  J. 

Collolorm  sulphide  veins  of  Port  an  Port  peninsula,  Newfound¬ 
land.  K,  de  P.  Watson  (Econ.  GeoL ,  1943,  38,  621 — 647). — Collo- 
form  deposits  of  Pb,  Zn,  and  Fe  sulphides  are  described,  and  their 
origin  is  discussed.  L.  S.  T. 

Low-chaleoeite  and  high™  ehslco  cite.  M.  J.  Buerger  and  N.  W. 
Buerger  (A met.  Min.,  1944,  29,  55 — 65).— Bristol  chalcocite  (I)  has 
been  investigated  by  the  Weissenberg  and  by  the  de  Jong-Bouman 
methods.  (I),  orthorhombic,  diffraction  symbol  mmmA  b-  has 
Uq  11-90,  60  27*28,  c0  13-41  a.  The  Weissenberg  investigation  of 
high-(I)  [Bristol  (I)  maintained  above  the  inversion  temp,  of  105°], 
shows  high- (I)  to  be  hexagonal,  with  a  diffraction  symbol 

and  a0  3-89,  c0  6-68  a.  The  low- (I)  cell  bears  a  super¬ 
cell  relation  to  the  high-(I)  cell;  its  a,  h ,  and  c  axes  are  3,  4,  and  2 
times,  respectively,  those  of  the  high- (I)  cell.  Space-groups  are 
HQmcm  (D%h 4)  for  high- (I),  and  Ab2m(Civl&)  for  low- (I). 

L.  S.  T. 

WeinsehenMte*  yttrium  phosphate  dihydrate*  from  Virginia.  C. 

Milton,  K.  J.  Mu  rata,  and  M.  M.  Knechtel  (Amer.  Min.,  1944,  29* 
92 — 107) . — Weinschenkite  (I),  previously  known  only  from  one 
Bavarian  locality,  occurs  at  Kelly  Bank  mine,  Vesuvius,  Virginia. 
(I)  from  Virginia  has  a  T605,  jS  TG12,  y  T646,  pc ^  3-270,  pobti 
3-263.  X-Ray  data  are  recorded.  Spectrograms  of  '  (I)  from 
Virginia  and  from  Bavaria  are  practically  identical ;  the  Yb  lines 
are  stronger  in  the  Virginian  mineral.  Lines  due  to  Ti,  As,  Ag,  Bi, 
Cd,  Pb,  Sb,  Sn,  Zn,  Cu,  Ba,  Sr,  B,  Be,  and  Ge  are  absent.  Major 
elements  present  are  Y,  Yb,  Er,  Dy,  and  Gd,  minor  elements  are 
Nd,  Sm,  Eu,  Ho,  and  La  (trace)  ;  Th,  Sc,  Ce,  Pr,  Tb,  and  Lu 
were  not  found,  (I)  and  artificially-prepared  YP04,2H20  show  a 
moderately  strong  pink  fluorescence  (fig-vapour  lamp)  when  heated 
gently;  on  strong  ignition,  fluorescence  ceases.  14  HaO  are  lost 
at  180°,  and  2H2Q  at  900°.  Origin  of  (I)  is  discussed.  L.  S.  T. 

Magnetic  behaviour  of  a  tektite.  A.  Sigamony  ( Proc .  Indian 
Acad.  Sci.,  1944,  20,  A,  15— 17).— A  sample  of  tektite  from  the 
island  of  Billiton  has  p  2-448,  %  7*78  X  IQ”6  at  25°,  and  is  magnetically 
isotropic.  From  y  tne  estimated  FeO  content  is  5-8%  in  agreement 
with  the  known  structure  and  composition  of  tektites. 

W.  R.  A. 

Radium  content  of  Ceylon  thoriamte,  P.  K,  S.  Chaudhury  (Indian 
J.  Physics ,  1943,  17,  267 — 261).— A  sample  of  Ceylon  thorianite 
contained  ^5-94  x  10~"s  g.  Ra  per  g.  W.  R.  A. 

Structure  and  colour  reactions  of  montmorillonite  earths.  D. 

Kruger  and  F.  Oberlies  (Naturwiss.,  1943,  31,  92). — A  variety  of 
natural  earths  which  show  a  feeble  benzidine  reaction  in  their 
natural  state  show  a  marked  positive  benzidine  reaction  after  drying 
in  vac.  at  room  temp,  or  at  100°  at  atm.  pressure.  Hence  factors 
other  than  lattice  or  chemical  structure  are  operative  in  this  reaction. 
The  effect  is  ascribed  to  irreversible  dehydration  of  Si02  or  Ala03  gel 
components.  The  nature  of  the  exchangeable  cations*  present  also 
affects  the  reaction.  L.  J.  J. 

Determining  factors  in  the  coloration  of  granite  soils  in  the  south¬ 
eastern  Piedmont.  W.  A.  White  (Amer.  J.  Sci,,  1944,  242,  361— 
363). — By  its  control  of  internal  drainage,  jointing  also  controls  the 
alternation  of  oxidising  and  reducing  conditions  in  the  soil.  Red 
soils  develop  on  closely-jointed  granites  because  of  the  good  internal 


drainage  and  the  oxidising  conditions  that  prevail.  Yellow  soils 
develop  on  sparsely-jointed  granites  where  internal  drainage  is 
poor  and  reducing  conditions  mainly  prevail.  L.  S.  T. 

Geology  of  the  manganiferous  iron  ore  deposits  at  Boston  Hill, 
New  Mexico.  L.  P.  Entwistle  (Amer.  Inst.  Min.  Met.  Eng.,  1944,  8, 
Tech.  PubL,  1712,  10  pp.). — The  hypogene  mineralisation  of  the 
intrusion  carrying  the  Mn  ores  consists  of  three  stages  :  the  formation 
of  (1)  mesitite,  a  Mn  Fe  magnesite,  (2)  quartz  and  sulphides,  and  (3) 
barite-galena.  The  hypogene  carbonate  has  been  oxidised  and 
enriched  by  meteoric  waters  containing  excess  of  02  and  C02  to 
form  ore  bodies  of  intimately  mixed  haematite  and  pyrolusite. 

L.  S.  T. 

System  Fe203-Mn203.  Comments  on  the  names  bixbyite*  sita- 
parite,  and  p&rtridgeite.  B.  Mason  (Amer,  Min.,  1944,  29,  66—69). 
—The  phase  diagram  for  the  system  Fe203HVln203  is  reproduced  and 
discussed.  It  shows  that  max.  replacement  of  Mn  by  Fe  is  30% 
at  600°,  increasing  rapidly  with  a  rise  in  temp,  to  ^60%  at  1000°. 
The  mineral  (Fe,Mn)203  can  be  subdivided  into  two  groups  to 
include  (i)  minerals  of  pneumatolytic  or  fumarolic  origin  with 
40 — 60%  of  Fe2G3,  and  (ii)  those  occurring  in  metamorphosed  Mn 
ores,  with  0 — 30%  of  Fe203.  The  name  bixbyite  covers  the 
(Fe,Mn),03  group  satisfactorily,  but  if  the  group  is  to  be  subdivided, 
it  should  be  into  bixbyite,  corresponding  with  sub-group  (i),  and 
sitaparite,  corresponding  with  sub-group  (ii) .  The  name  partridgeite 
is  unnecessary  (cf.  A.,  1944,  I,  92).  L.  S.  T. 

Hydrothermal  replacement  in  deep-seated  iron  ore  deposits  of  the 
Lake  Superior  region,  T.  T.  Quirke  (Econ.  GeoL,  1943,  38,  002 — * 
666). — A  discussion  (cf.  A.,  1943,  I,  243).  L.  S.  T. 

Chemical  and  mineralogies!  composition  of  twenty  typical  “  limon- 
ites.”  R.  Blanchard  (Amer.  Min.,  1944,  29,  111 — 114), — Chemical 
analyses  and  calc,  probable  mineralogical  compositions  of  20  typical 
limonitic  products  of  diverse  origin  and  distribution  are  recorded 
and  discussed.  In  spite  of  the  typical  limonitic  appearance  of  all 
the  hand  specimens,  wide  variations  in  the  composition,  extent, 
and  nature  of  the  impurities  present  exist.  The  analyses  also  show 
that  Fc203,H20  may  and  often  does  exist  in  porous  gossans  with  too 
low  a  content  of  adsorbed  and  capillary  HaO  to  conform  to  the 
theoretical  formula,  2Fe,03,3H20,  formerly  assigned  to  limonite. 

L.  S.  T. 

Bravoite  from  a  new  locality.  G.  A.  Rasor  (Econ.  GeoL ,  1943,  38, 
399 — 407). —Bravoite,  (Ni,Fe)S2>  has  been  identified  as  a  constituent 
of  the  Ni-Co  ores  of  south-eastern  Missouri,  L.  S.  T. 

Cobalt  content  of  some  South  Island  (New  Zealand)  limestones, 
D.  J.  Stanton  (New  Zealand  J .  Sci.  Tech.,  1944,  25,  A,  221—224).— 
Limestones  from  the  Nelson  District  contain  0-2 — 4-2  p.p.m.,  but 
generally  <2-5  p.p.m.,  of  Co;  and  those  from  Southland,  Otago, 
Canterbury,  and  Marlborough,  from  0-2  to  12*5  p.p.pi.,  but  generally 
<5  p.p.m.  There  appears  to  be  no  correlation  between  geological 
age  and  Co  content,  or  between  carbonate  and  Co  contents,  although 
high  carbonate  usually  accompanied  low  Co  content.  Most  South 
Island  limestones  are  too  low  in  Co  to  provide  useful  amounts  of  Co 
for  top-dressing  pastures  for  the  control  of  Co-deficiency  disease  in 
stock.  L.  S.  T. 

Mechanism  and  environment  of  gold  deposition  in  veins,  W.  H« 

White  (Econ.  GeoL ,  1943,  38,  512— 532).— A  study  of  ores  from  27 
districts  representing  the  main  types  of  Au  deposits  in  Canada  and 
the  United  States  reveals  a  no.  of  characteristic  features,  some 
of  which  are  common  to  most  of  the  deposits.  The  process  of  cata~ 
clasis,  one  of  minute  fracturing  and  almost  contemporaneous 
recrystallisation  of  quartz  (I)  in  Au  veins,  is  probably  an  important 
factor  permitting  the  residual  solutions  carrying  the  Au  in  the  veins 
to  permeate  the  (I)  and  distribute  the  Au.  Vacuoles  are  common 
in  vein  (I),  and  play  a  part.  Au  was  the  last  mineral  to  crystallise, 
its  closest  sulphide  associate  being  galena,  and  occasionally,  stibnite, 
realgar,  and  cinnabar.  It  was  deposited  under  uniform  conditions 
of  low  and  waning  stress  at  a  temp,  possibly  <200°.  L.  S.  T. 

Alkali  sulphide  theory  of  gold  deposition.  F.  G.  Smith  (j Econ. 
GeoL ,  1943,  38,  561— 590). —It  is  postulated  that  natural  solutions 
that  deposit  primary  Au  ores  contain  alkali  sulphide,  and  that  the 
Au  is  transported  as  alkali  thioauritc.  The  synthesis  of  electrum 
by  heating  aq.  Na2S  saturated  with  H2S,  Au2S2,  and  Ag*S  in  an 
atm.  of  H2S  to  ^300a,  and  allowing  cooling  to  take  place  in  ~12  hr., 
is  described.  Calaverite  has  been  synthesised  by  heating  Na2Sx 
with  Au  and  Te ;  it  is  formed  in  alkali  sulphide  systems  only  when 
the  concn.  of  free  S  is  low.  L.  S,  T. 

Silicates  and  dusts  from  the  Witwatersrand  gold  mines,  J.  J. 

Frankel  (J.  Chem,  Met.  Soc.  S.  Africa,  1944,  44,  109 — 177). — 
Chemical  and  spectrographic  analyses,  and  X-ray  diffraction 
patterns,  of  the  sericite,  pyrophyllite,  chlorite,  actinolite,  epidote, 
chloritoids,  and  clay  minerals,  and  X-ray  diffraction  patterns  of  the 
dusts,  are  reproduced.  L.  S.  T. 

Structure  of  rhodiadte.— See  A,,  1944,  I,  240. 
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I.— SUB-ATOMICS. 

Effect  of  electrical  field  strength  on  the  intensities  of  the  lines  of 
the  /?f/?»series  of  the  Hei  and  Lii  spectra,  R.  Siksna  (Naturwiss., 
1943,  31,  169—170),— The  effects  of  electrical  field  strength  (F)  on 
the  intensities  (I)  of  the  lines  of  the  2 p—np  series  of  the  o-Hei 
spectrum  are  summarised.  I  for  individual  lines  increases  at  first 
with  increasing  Ft  reaches  a  max,  for  a  definite  F,  and  then  decreases. 
The  increase  is  more  rapid  than  the  decrease.  Each  line  has  a 
definite  range  of  F  for  which  it  is  visible.  With  increasing  term  no. 
the  max,  intensity  (/max.)  of  the  line  is  less,  and  the  range  of  F  over 
which  it  is  visible  is  smaller;  also,  the  F  necessary  to  reach  7m>r 
is  smaller.  If  Fm  is  the  field  strength  necessary  to  reach  /mi.  for 
the  with  line,  that  for  the  nth  line  is  given  by  Fn  =  Fm/2n~m.  For  a 
given  F ,  the  I  ratios  of  different  lines  may  be  very  different.  Similar 
results  are  to  be  expected  for  the  2 p — np  series  of  the  Li  i  spectrum, 
with  the  difference  that  for  lines  characterised  by  the  same  term  no, 
im*T-  would  be  reached  for  F  approx,  half  that  for  the  corresponding 
line  in  the  o-He  spectrum.  A.  J,  M. 

Magnetic  dipole  transitions  in  the  configurations  5/?/  5p4*  6 p6  of 
xenon  and  radon.  B.  Edlcn  (Physical  Rev.,  1944,  [ii],  65*  248), — 
Three  unidentified  lines  of  Xe  i  and  Xe  n  correspond  with  transitions 
between  the  series  limits  of  these  spectra.  There  is  exact  agreement 
with  the  ground-level  separations  of  Xe  n  and  Xe  in  as  obtained 
from  the  extreme  ultra-violet  spectrum.  The  lines  are  due  to 
magnetic  dipole  transitions,  the  theoretical  probability  of  which  is 
given,  N.  M.  B. 

Stark  effect  in  dielectrics*  A.  A,  Vorobiev  (■ Compt .  rend.  Acad. 
Sci.  U.R.S.S.,  1940,  20,  770— 771).— The  absorption  of  light  by 
crystals  (rock-salt,  Iceland  spar,  KI,  NaBr,  S,  mica)  placed  in  a 
strong  electric  field  has  been  investigated.  No  displacement  of  the 
absorption  limit  in  the  ultra-violet  (or  for  irradiated  crystals,  in  the 
visible)  was  found,  even  though  the  field  strength  was  only  10 — 20% 
<  the  breakdown  strength,  A.  J,  M. 

Short- wave -length  limit  of  the  continuous  X-ray  spectrum  and 
determinations  of  file.  P.  Ohlin  (Nature,  1943, 152,  329— 330).— The 
systematic  error  involved  in  X-ray  determinations  of  hie  is  investig¬ 
ated,  using  AA  2498-42  and  2285*03.  It  is  shown  that  a  precise  val. 
is  obtained  only  if  a  sufficiently  narrow,  well-defined  spectral  band 
is  used,  and  the  voltage  varied  in  small  steps.  E.  R,  R, 

/-Series  X~ray  emission  “  outside  the  diagram*”  Application  to  a 
first  experimental  determination*  by  means  of  crystal  spectrograph;^ 
of  the  states  of  fundamental  multiple  ionisation  of  heavy  atoms* 

(Mile.)  Y.  Cauchois  (/.  Phys.  Radium.,  1944,  [viii],  5,  1—11).— 
Recent  results  on  a  new  family  of  satellites  lead  to  a  tentative 
estimation  of  the  energies  of  atoms  doubly  ionised  in  profound  layers. 

W.  R.  A. 

/-Spectra  and  characteristic  levels,  of  hafnium  (72)  and  weak 
/-emission  of  hafnium  and  tantalum/'  (Mile.)  I,  Mancscu  (Compt, 
rend.,  1942,  215,  104 — 106). — The  AA  and  classification  of  lines  are 
given.  A.  J.  M. 

Effect  of  chemical  bond  on  X-ray  absorption  spectra*  K  Main 
edge,  I.  B.  Borovski  (Compt.  rend.  Acad.  Sci .  U.R.S.S.,  1940,  20, 
764—769). — The  structure  of  the  K  edge  has  been  investigated  for 
elements  22  (Ti)  to  26  (Mn),  The  multiplicity  of  the  K  main  edge 
is  particularly  considered.  The  transition  between  the  beginning 
of  the  edge  and  the  first  kink  (the  so-called  white  line)  corresponds 
to  a  transition  to  a  comparatively  weakly  excited  discrete  3 d  level, 
A  white  line  is  present  not  only  for  elements  of  higher  valency,  but 
also  for  Mn8’*/  V*"*»  and  Co"*.  The  behaviour  of  the  short  boundary 
of  the  edge  depends  essentially  on  the  crystal  structure  of  the  com¬ 
pound  used.  The  intensity  of  white  lines  in  the  long-A  part  of  the 
edge  probably  depends  on  the  nature  of  the  binding  forces.  When 
these  are  ionic  the  long-A  white  lines  will  be  particularly  sharp. 
The  Kunzl  rule  (A.,  1932,  669),  that  the  difference  of  terms  for  the 
main  edge  of  cations  and  metallic  elements  is  oc  valency,  needs  to  be 
supplemented.  The  val.  of  a  term  for  a  metal  should  be  that  corre¬ 
sponding  to  the  middle  of  the  interval  between  the  beginning  of  the 
edge  and  the  first  kink.  Further  corrections  are  given  for  cations 
giving  an  edge  with  a  white  line,  and  for  those  without  a  white  line. 

A.  J.  Mi 
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Electron  affinity  of  bromine  and  its  decomposition  on  hot  tungsten* 

P.  M,  Doty  and  J.  E,  Mayer  (J.  Chem.  Physics ,  1944,  12,  323—328), 
—The  ratio  of  ions  to  electrons  leaving  a  hot  W  surface  in  contact 
with  Br  vapour  at  low  pressure  corresponds  to  an  electron  affinity 
of  80*6 di0-4  kg. -cal,  per  mol,  for  Br„.  The  decomp,  of  Bra  is  a  first- 
order  reaction  between  1607°  and  2270°  k.  and  between  0*39  and 
21*2  fi.  pressure.  The  accommodation  coeff.  is  unity.  L.  J.  J. 

Phase  effects  with  coincidence  proportional  counters*  C,  L, 
Meaker  and  A.  Roberts  (Rev.  Sci .  Instr 1944,  15,  149 — 151). — 
The  fraction  of  true  coincidences  measured  can  be  a  function  of 
counter  voltages  and  inter-counter  absorber  with  certain  amplifier 
characteristics  and  short  time  const,  before  the  mixer  stage. 

L.  J.  J. 

Application  of  bursts  o!  X-rays  for  the  determination  of  the  mobility 
of  electrons  in  gases*  P.  Herrcng  (Compt.  rend.,  1942,  215,  79 — 81). 
— An  ionisation  chamber  with  two  plane,  parallel  metallic  electrodes 
is  arranged  so  that  bursts  of  X-rays  can  be  passed  in,  parallel  to  the 
electrodes,  A  uniform  const,  electric  field  is  maintained  between 
the  electrodes.  The  bursts  last  for  10”s  sec.,  with  a  frequency  of 
50  per  sec.  All  the  ions  formed  are  collected  by  the  electrodes  before 
the  next  burst  follows.  The  current  in  the  tube  is  amplified  and 
passed  on  to  a  cathode-ray  tube.  The  arrival  of  electrons  at  the 
anode  is  more  rapid  than  discharge  of  positive  ions,  as  is  shown  by 
a  sudden  discontinuity  in  the  current-time  curve,  which,  however,  is 
usually  rounded  owing  to  diffusion.  The  mobility  of  the  ions  is 
calc,  from  the  curve.  For  A  at  340  mm,,  the  mobility  is  7650  cm. 
per  sec,  for  a  potential  gradient  of  1  v.  per  cm.  This  gives  91*6  x  10~3 
cm.  for  the  mean  free  path  in  A  at  0°  and  1  mm.  pressure.  The 
method  is  general  and  applies  to  ions  of  any  mobility,  A.  J*  M, 

Photographic  action  of  secondary  electrons  resulting  from  the 
action  of  X-rays  on  metals*  J.  J.  Trillat  (Compt.  rend.,  1943,  210, 
179 — -181), — In  the  use  of  an  X-ray  method  of  micro-  or  macro- 
radiography  by  reflexion  (cf.  A,,  1943,  I,  43)  it  is  necessary  to  know 
the  law  of  variation  of  photographic  density  as  a  function  of  at.  no, 
of  the  irradiated  clement.  This  has  been  found  for  a  no,  of  metals. 
The  optimum  range  of  X-ray  energies  is  150—200  kv*  The  photo¬ 
graphic  density  increases  rapidly  with  at.  no.  A.  J,  M. 

Time  scanning  of  impulse  discharge  spectrum.  S.  J.  Bogdanov 
and  K.  S.  Vulfson  (Compt.  rend .  Acad.  Sci.  U.R.S.S.,  1941,  30, 
3]L1 — 314).— A  circuit  for  producing  periodic  discharges  using  a 
thyratron  in  series  with  a  condenser  and  the  discharge  tube  is 
described.  Spectra  of  the  impulse  discharge  in  Kr  at  various  c.d. 
show  that  lines  belonging  to  the  Kr  n  spark  spectrum  increase  con¬ 
siderably  in  intensity  with  increase  of  c.d.  The  lines  of  the  Kr  i  arc 
spectrum  do  not  vary  greatly  in  intensity  with  c.d.  By  using  a 
rotating  mirror,  the  variation  of  the  spectrum  during  the  impulse 
itself  has  been  investigated.  The  behaviour  of 'arc  and  spark  lines 
can  thus  be  examined.  The  emission  of  spark  lines  takes  place 
during  the  first  phase  of  the  discharge,  when  the  c.d,  and  ionisation 
are  a  max.  The  intensity  of  the  arc  lines  attains  a  max.  later  in  tfab 
discharge,  when  the  spark  lines  are  beginning  to  decrease, 

1 .  A.  J.  M. 

Relative  abundance  of  isotopes*  L.  B.  Ponizovski  (Compt.  rend . 
Acad.  Sci.  U.R.S.S.,  1943,  41,  104 — *108). — The  max.  no.  of  identical 
particles  (neutrons  or  protons)  added  successively  to  a  stable  nucleus 
is  4,  In  a  no.  of  cases  the  second  or  fourth  proton  is  substituted  by 
an  aproton  (identical  with  the  proton  except  in  sign).  It  is  shown 
that  the  max.  no.  of  stable  isotopes  of  one  element  is  10,  formed  by 
addition  of  1,  2,  3,  or  4  neutrons,  1  or  2  protons,  and  an  aproton  on 
the  main  line  or  on  branches.  There  is  a  periodicity  of  mass  defect 
from  the  last  particle  added  which  is  reflected  in  isotope  abundance, 
in  the  main  line  of  nuclear  building.  Nuclei  on  the  branches  of  the 
main  line  are  less  abundant  than  the  main  nuclei  of  the  same  type, 
and  nuclei  due  to  addition  of  two  protons  or  two  neutrons  at  once 
are  very  rare.  These  rules  are  shown  to  hold  true  for  100  cases  out 
of  116  where  relative  abundance  is  known.  L,  J.  j. 

Isotopic  composition  of  snow.  R.  V.  Teis  and  K,  P.  Florenski 
(Compt.  rend.  Acad.  Set .  U.R.S.S.,  1940,  28,  70— 7 4). —Density 
measurements  on  HaO  from  freshly  fallen  snow  give  negative  devi¬ 
ations  in  the  majority  of  cases.  The  mean  deviation  from  ordinary 
HgO  is  —2 y.  Fractional  electrolysis  and  interferometric  and  densi- 
metric  measurements  show  a  deficit  of  D  (—6  to  —  8*5y)  and  an 
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excess  of  180.  Thawing  is  associated  with  accumulation  of  D  and 
of  160  in  the  solid  phase,  L.  J.  J. 

Szilard  isomerism  effect.  R.  Dandel  ( Compt .  vend.,  1943,  216, 
40 — 48). — The  recoil  of  atoms  containing  active  nuclei  at  the 
moment  of  emission  of  electrons  of  internal  conversion  docs  not 
necessarily  give  rise  to  the  breakdown  of  the  mol.  Although  the 
energy  required  for  rupture  is  <  that  of  the  recoil,  its  probability 
is  not  1.  The  probability  of  rupture  of  a  Na2Se03  mol.  through 
emission  of  one  of  its  electrons  by  internal  conversion  is  considered. 
The  coeff.  of  conversion  is  calc.  The  process  of  deactivation  by 
emission  of  photons  is  very  rare.  The  Szilard  effect  is  doe  essentially 
to  the  ejection  of  electrons.  A.  J.  M. 

Disintegration  schemes  of  radioactive  substances,  VII.  yMn  and 
*8Co.  M.  Deutsch  and  L.  G.  Elliott  (Physical  Rev,,  1944,  [il],  65, 
211—215;  cf.  A.,  1944,  I,  76). — Investigations  by  magnetic  lens 
spectrometer  and  coincidence  techniques  show  that  HMn  decays  by 
orbital  electron  capture  to  an  excited  state  of  54  Cr,  followed  by 
emission  of  a  0*835-Me.v.  y- ray.  A  large  fraction  of  the  captured 
electrons  are  K  electrons.  Few,  if  any,  capture  transitions  lead 
directly  to  the  ground  state.  68Co  decays  to  a  state  of  68Fe  0-805 
Me.v.  above  the  ground  state,  which  in  turn  decays  by  the  emission 
of  a  single  y-ray.  About  90%  of  the  disintegrations  of  6SCo  occur 
by  AT -electron  capture,  and  in  the  remaining  10%  positrons  of  max. 
energy  0*47  Me.v,  are  emitted.  This  ratio  of  the  two  modes  of 
decay  is  consistent  with  the  idea  that  the  transition  takes  place  with 
a  change  of  angular  momentum  1  or  0,  whether  the  parity  changes 
in  the  transition  or  not,  if  the  tensor  theory  of  j3-decay  is  correct. 
The  lowest  known  excited  states  of  MCr,  SiFe,  and  fi8Fe  have  excit¬ 
ation  energies  differing  by  <5%,  The  difference  between  the  masses 
of  the  neutral  atoms  of  BaCo  and  68Fc  should  be  2*48^0*03  X  10~3 
a.m.u.  N.  M.  B. 

Isomerism  induced  in  luIn  by  electron  impact.  M.  I,  Korsonski, 

V.  E.  Gancnko,  and  S.  I.  Zipkin  (Compt.  rend .  A  cad.  Sci,t  U.R.S.S., 

1941,  30,  403 — 404) . — Monochromatiscd  electrons  (~l-6  Me.v.) 
bombarded  two 'foils  of  In  (0-08  cm.)  separated  by  an  A1  plate  (0-055 
cm.).  Thus  the  second  In  foil  was  exposed  to  y- rays  only  and  the 
difference  in  activities  excited  in  the  two  foils  was  measured  by  a 
counter.  Electron  excitation  occurs,  and  the  effective  cross-section 
for  the  electron  effect  is  ~2  X  10-33  sq.  cm.  W.  R.  A. 

Nuclear  scattering  cross-sections  (a)  for  chromium,  silver,  cad™ 
mium,  and  barium,  with  photoneutrons  within  the  energy  range 
0*1— 0*9  Me.v.  T.  A.  Goloborodko  (Compt.  rend .  Acad.  Sci » 
U.R.S.S.,  1941.  30,  309—310). — The  photoneutrons  were  obtained 
by  irradiating  Be  and  D  with  y-rays  from  RaTh  and  Ra.  The  val. 
of  a  varies  with  the  energy  of  the  scattered  neutrons.  Neutrons 
from  RaTh-y+D  may  be  regarded  as  monochromatic,  and  of 
energy  0*2  Me.v.  For  neutrons  from  RaTh-y+Be  the  energy  is 
~0-86  Me.v,,  but  for  Ra-y  +  Bc  the  neutron  spectrum  is  not 
monochromatic,  and  the  a-vals.  obtained  with  these  neutrons 
represent  mean  vals.  within  the  range  0-09—0*5  Me.v.  A.  J.  M, 

Cascade  theory  of  cosmic  showers.  S.  Belenki  (Compt.  rend. 
Acad.  Sci .  U.R.S.S.,  1041,  30,  608 — 6 12). — Arleys’  method  (A., 
1939,  I,  110}  for  obtaining  the  energy  spectrum  of  cosmic-ray 
showers  is  criticised,  and  a  more  general  solution  of  the  problem  is 
offered.  An  equation  is  obtained  from  which  the  spectrum  of 
electrons  at  any  depth  can  be  deduced.  A.  j.  M. 

t  a  Spectrum  o£  the  soft  component  [of  cosmic  radiation]  in  air  at 
high  energies,  1.  Pomerantschuk  and  A.  Kirpitschev  (Compt.  rend . 
Acad.  Sci.  U.R.S.S.,  1943,  41,  18 — 20), — The  spectrum  of  decay 
electrons  arising  immediately  from  mesotron  disintegration  is  used 
to  calculate  the  spectrum  of  the  soft  component.  The  no.  of  particles 
of  energy  >  the  crit,  energy  (e)  is  appreciable,  e.g.,  12 — 13%  of  the 
total  soft  charged  component  due  to  mesotron  decay  comprises 
particles  with  energy  >4e,  at  sea  level.  ”  L,  J.  J. 

High-energy  particles  in  Auger  showers,  A.  Rogozinski  ( Physical 
Rev.,  1944,  [ii],  65,  207 — 2 10), “—Results  are  given  of  counter  experi¬ 
ments  at  10,618  ft.  altitude  on  extensive  atm.  showers  of  22  m.  min, 
spread.  A  (master-group)  method  of  investigation  is  described. 
High-energy  electrons  or  photons,  initiating  a  shower  below  a  10-cm. 
Pb  screen,  are  accompanied,  above  the  absorber,  by  a  shower  of 
high  particle  density  located  in  the  central  part  of,  or  close  to,  the 
core  of  the  Auger  shower.  N.  M.  B. 

Multiple  production  of  penetrating  secondary  cosmic  rays  in  lead. 

W.  E.  Hazen  (Physical  Rev.,  1944,  [ii],  65,  249). — An  explanation  is 

given  of  the  absence  of  indications  of  a  "  cascade  ”  process  in  cloud- 
chamber  photographs  showing  multiple  production  of  penetrating 
particles  by  cosmic-ray  neutrons  and  protons.  N.  M.  B. 

Method  of  shower  anticoincidences  for  measuring  the  meson  com¬ 
ponent  of  cosmic  radiation,  V.  Sarabfaai  (Physical  Rev.,  1944,  [ii], 
65,  250 — 251). — The  use  of  the  production  of  secondaries  by  the 
electronic  component  in  cutting  out  the  slow  mesons  is  applied  to 
bringing  them  into  direct  experimental  observation.  An  arrange¬ 
ment  of  anticoincidence  counters  and  Pb  absorbers  is  described. 
Total  intensity  and  meson  intensity  curves  at  two  altitudes  are  given 
and  discussed  N.  M  B. 


Is  the  “  self-field  ”  of  the  particle  a  physically  observable  quantity? 
M.  Markov  (Compt.  rend.  Acad.  Sci.  U.R.S.S. ,  1943,  41,  14 — 17). — 

A  general  theoretical  discussion  on  the  basis  of  existing  theories. 

L.  J.  J. 

Atomic  wave  functions  for  ground  states  of  elements  lithium  to 
neon.  W.  E.  Duncanson  and  C.  A.  Coulson  (Proc.  Roy .  Soc.  Edin 
1943—1944,  62,  37— 39).— Wave  functions  of  the  type  proposed  by 
Morse  ct  ah  (A.,  1936,  133)  are  calc.,  and  some  errors  in  the  latter 
are  corr.  H.  J.  W. 

Generalised  electrodynamics,  IL  Quantum.  B.  Podolsky  and 
C.  Kikuchi  (Physical  Rev.,  1944,  [ii],  65,  228— 235).— Mathematical. 

N.  M.  B. 

New  representation  of  types  of  nuclear  forces,  M.  Bunge  (Physical 
Rev.,  1944,  [ii],  65,  249 — 256). — The  physical  meaning  and  the  spatial 
symmetry  properties  of  a  system  of  nuclear  particles  can.  be  de¬ 
scribed  by  a  representation  in  which  spin  and  isotopic  spin  are  con¬ 
sidered  to  be  components  of  one  quadrivalent  variable.  This  repre¬ 
sentation  does  not,  however,  show  whether  a  relativistic  theory  of 
the  nucleon  is  possible  without  the  introduction  of  four  more  states 
(antiproton  and  antineutron).  N.  M.  B. 

II. — MOLECULAR  STRUCTURE, 

Theory  of  hysteresis  of  rotational  transformations,  H,  Hartmann 
(Z.  physikal.  Chan.,  1942,  Bs  52,  338— 347).— The  stability  of  the 
hysteresis  loops  observed  for  rotational  transformations  can  be  ex¬ 
plained  by  Schafer’s  theory  (A.,  1946,  I,  11)  only  if  the  existence  of 
forbidden  transitions  in  the  rotational  term  spectrum  is  assumed. 

A.  J.  M. 

Application  of  new  analysis  of  molecular  spectra  to  interesting 
molecules.  Simple  explanation  of  some  peculiarities  of  molecules. 
H.  Deslandres  (Compt.  rend.,  1942,  215,  5— 9).— A  summary  of  rules 
obtained  from  a  study  of  the  infra-red  spectra  of  hydrocarbons  is 
given.  A.  J.  M. 

Excited  states  of  the  ethylene  molecule,  H.  Hartmann  (Z.  fihysi- 
kal.  Chem .,  1943,  B,  53,  98— 162).— Theoretical.  Ground  and  first 
excited  states  of  C2H4  are  calc.,  and  give  the  energy  difference  for 
the  IS  ->■  IIS  transition  as  8-61  e.v.,  in  fair  agreement  with  Scheibe 
and  Grieneisen’s  experimental  val.  of  6-48  e.v.  (A.,  1934,  583). 

R.  C.  M. 

Experimental  verification  of  the  theory  of  the  continuous  spectra 
of  Ho  and  D2.  A.  S.  Coolidge  (Physical  Rev.,  1944,  [ii],  65,  236—-- 
246;  cf.  A.,  1939,  I,  165).— The  spectra  have  been  produced  and 
studied  under  conditions  permitting  control  of  the  excitation  pro¬ 
cesses,  the  electron  beam  being  subjected  to  definite  accelerating 
potentials.  Modifications  to  theoretical  predictions  show  that  no 
sharp  separation  of  even  the  lowest  vibrational  level  of  the  radiating 
electronic  state  can  be  expected  at  any  accelerating  potential.  The 
form  of  functional  relationship  between  the  rate  of  excitation  of  a 
given  level  and  the  accelerating  potential  is  found  to  be  linear  if  the 
latter  is  somewhat  >  the  crit,  excitation  potential  of  the  given  level, 
and  exponential  if  it  is  lower.  Corrections  to  contact  potentials  are 
hence  determined.  At  certain  AA  the  observed  radiation  can  come 
only  from  a  single  vibrational  level ;  in  tensity- volt  meter  readings 
give  a  curve  in  which  the  point  where  linear  and  exponential  parts 
merge  is  taken  as  that  at  which  the  true  accelerating  potential 
equals  the  (known)  crit.  potential.  When  the  true  potential  scale 
is  thus  established,  there  is  good  agreement  between  calc,  and 
observed  spectral  energy  distribution.  N.  M.  B. 

Ultra-violet  spectrum  of  nitrogen  molecule.  (Mme.)  R.  Herman 
and  L.  Herman  (Compt.  rend 1942,  215,  83— 84).— The  Kaplan 
bands  of  N2  have  been  photographed.  The  lower  levels  of  the  Kaplan 
and  the  van  der  Ziel  systerng  are  not  identical  (cl  Kaplan,  A.,  1934, 
823,  1279;  van  der  Ziel,  A.,  1934,  575).  A.  J.  M. 

Spectrum  of  N*.  R.  E.  Worley  ( Physical  Rev.,  1944,  [ii],  65,  249; 
cf.  A.,  1944,  I,  27). — A  note  on  the  lettering  of  singlet  states  agreed 
on  by  Gay  don  and  the  author,  and  a  correction  q£  an  error  in  a  table 
by  the  author  (A.,  1944,  I,  27).  An  explanation  of  HopfiekTs 
Rydberg  scries  in  emission  is  proposed.  N.  M.  B. 

Activation  o!  nitrogen  at  liquid  air  temperature*  S.  S.  Joshi  and 
A.  Purushotham  (Current  Sci.,  1944,  13,  155).— At  liquid-air  temp, 
the  glow  of  N2  suffers  Rayleigh  quenching  at  15  mm.  but  not  at 
>46  mm.  With  the  discharge  tube  under  liquid  air  Rayleigh 
quenching  did  not  occur  even  at  ~1  mm.,  but  when  the  pressure  j 
was  reduced  to  <0*1  mm.  an  afterglow  persisting  for  15 — 17  min.  j 
was  observed,  which  is  possibly  due  to  adsorption  of  N*  on  the  Pt  j 
and  A1  electrodes  used.  W.  R.  A. 

Spectrum  of  deuteroacetone  in  the  vacuum  ultra-violet.  Com-  I 
parison  with  the  spectrum  of  acetone*  (Miss)  M.  Lawson  aad 
A.  B.  F.  Duncan  (J.  Chem .  Physics ,  1944,  12,  329—335).— The 
absorption  spectrum  of  CO(CD3)s  (I)  has  been  photographed  between 
2000  and  1300  a.  with  dispersion  4*14  a.  per  mm.  Some  new  w  for 
COMeg  at  ~5 1,000  cm.”1  are  recorded,  vv  are  assigned  to  transitions 
for  both  compounds,  and  correlated  with  the  norma!  state  structures. 
The  excited  state  of  (I)  shows  no  vibrational  v  near  1266  cm.'1 
This  f  in  COMca  cannot  be  ascribed  to  the  C-O  vibration.  L.  J.  J. 
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Characteristic  frequencies  of  some  eyclie  hydrocarbons.  M.  Pared i 
(Compi.  rend,,  1942,  215,  13— 15),— The  fundamental  vv  of  some 
modes  of  vibration  of  cyc/o-pentane,  -hexane,  and  -heptane  are  caic. 
on  the  assumption  that  the  mols.  are  planar.  There  is  satisfactory 
agreement  with  experiment,  even  in  the  case  of  cycMieptane,  where 
the  angle  between  consecutive  valencies  differs  considerably  from 
the  tetrahedral  angle.  A.  J.  M. 

Infra-red  vibrations  of  certain  organic  crystals  in  the  range  of 
wave-lengths  about  1  mm,  E.  Gross,  A.  Raskin,  and  V,  Volkov 
(/Ida  Physicochim .  U.R.S.S.,  1943,  18,  430 — 432). — The  low-fre¬ 
quency  scattering  spectrum  of  crystals  of  NHPhs  shows  lines  at 
frequencies  8,  39,  55,  80,  and  133  cm."1  The  frequency  of  8  cm.-1 
(A  =  1-25  mm.)  is  probably  the  lowest  infra-red  frequency  observed 
heretofore  with  the  aid  of  scattering  spectra,  and  its  use  in  several 
fields  of  investigations  is  discussed.  C.  R.  H. 

Analysis  ol  inlra-red  absorption  spectra  o!  maleates  and  fumarates* 
(Mile.)  A,  Delay,  C.  Duval,  and  j,  Lecomte  ( Conipt .  rend.,  1943, 
216,  40— 42).— The  infra-red  absorption  spectra  of  18  maleates,  1 
H  maleate,  17  fumarates,  and  1  H  fumarate  have  been  investigated. 
The  fumarates  have  about  half  the  no.  of  absorption  bands  of  the 
maleates.  The  ion  GOOCH*CH#GOO  has  24  distinct  fundamental 
vibrations.  The  model  with  4  masses,  (COO)’(CH)I(CH)*(COO)f  has 
6  fundamental  vibrations,  whilst  that  with  8  masses, 
COOs(CH)*(CH)*COO»  has  18.  The  vv  corresponding  to  these 
vibrations  are  identified.  Owing  to  the  difference  of  v  which  exists 
between  the  vibrations  introduced  by  the  presence  of  H  atoms  and 
those  of  the  rest  of  the  model,  the  model  of  the  acids  can  be  treated 

as  one  with  6  masses,  <co'g>c 

identified  on  this  basis.  A.  J.  M. 

Absorption  spectra  of  amido~  and  amino-complexes  of  bivalent 
platinum.  A.  V.  Babaeva  (Compi.  rend .  Acad .  Sci.  U.R.S.S. ,  1943, 
40,  6 1 — 65) . — Absorption  spectra  (2200 — 6000  a.)  of  0*001 — 0*05m. 
aq.  K2[PtBr4]„  KJPtOJ,  K2[Pt(NCS)4],  [Pt(CS(NH2)2)JCl2f 
K*[Pt(N02)4],2H20,  K*[Pt(C204)2],2HaO,  and  [Pt(NH3)4]Cl2,H*G 
have  been  examined  and  are  discussed.  The  influence  on  the 
character  of  the  spectrum  of  stepwise  replacement  of  Cl  by  N03  in 
K2[PtCl4]  has  been  studied.  W.  R.  A. 

Absorption  spectra  of  complex  compounds,  cw-rra  «s-Is  omeris m 
of  complex  platinum  compounds  of  the  diamine  series  and  light  ab¬ 
sorption.  A.  V.  Babaeva  {Compi.  rend.  Acad.  Sci .  U.R.S.S.,  1943, 
40,  148— 151).— The  absorption  spectra  (2200 — 8000  a.)  of  0-0001— 
0-01M.  solutions  of  cis-  and  £rawa~[Pt(NH3)aCl2]  (I),  -[Pt(NH3)2N02Cl] 
(II),  and  ~[Pt(NH3)2(N02)2l  (III)  have  been  examined.  (I)  give 
three  absorption  bands.  (II)  ancF(III)  show  only  one  broad  band, 
corresponding  with  the  second  band  given  by  (I) ;  in  the  trans - 
isomeride  this  band  occurs  at  a  higher  A  than  in  the  corresponding 
m-isomeride.  C.  R.  H. 

Ultra-violet  absorption  spectra  of  freshly  precipitated  substances 
and  colloidal  solutions  by  reflexion.  A.  Berton  (Compi.  rend.,  1943, 
216,  181 — 183  ;  cf.  A.,  1938,  I,  597).— An  arrangement  for  obtaining 
the  ultra-violet  spectra  of  freshly  pptd.  substances  by  reflexion  is 
described  (see  C.,  1944,  200).  The  white  Sn(GH)4  gel  formed  by 
pptn.  of  10%  SnCl4  with  aq.  NH3  gives  a  different  spectrum  from 
that  of  the  substance  which  has  been  kept  for  5  hr.  in  the  mother- 
liquor.  The  change  is  due  to  dehydration.  In  the  case  of  ZnS 
pptd.  by  HaS  from  10%  Zn(OAc)s  there  is  a  similar  difference,  also 
probably  due  to  dehydration.  The  degree  of  dispersion  of  the  freshly 
produced  ppts.  could  also  account  for  the  change.  However,  the 
ultra-violet  absorption  spectra  by  reflexion  of  a  sol  and  a  gel  of  ZnS 
are  the  same  as  that  of  Zn  blende.  The  spectrum  of  Ag  sols  shows 
the  same  min.  of  reflecting  power  at  3200  a.  as  metallic  Ag.  The 
colloidal  micelles  are  therefore  composed  of  cryst.  particles. 

A.  J.  M. 

Absorption  spectra  of  pyrrole-blue  ,4  and  B.  F.  Fromm  (J.  Amer . 
Chem.  Soc 1944,  66,  1227— 1228).— 1 The  absorption  spectra  of 
pyrrole-blue  A  and  B  confirm  the  assumption  that  they  possess 
different  structures.  W.  R.  A. 

Molecular  compounds  of  the  quinfaydrone  type  in  solution*— See 

A.,  1944,  II,  373. 

Structure  and  properties  of  azo~j8-napfafclioI  dyes, — See  A.,  1944 
II,  388. 

New  spectral  method*  Hertzian  spectra  o!  alcohol  molecules* 
P.  Girard  and  P.  Abadie  (Compi.  rend.,  1942,  215,  84—86).— Investig¬ 
ation  of  the  Hertzian  spectra  (A  2*5  era.— 20  m.)  of  alcohols  gives 
dispersion  and  absorption  curves.  The  dispersion  curves  are  directly 
related  to  the  form  of  the  mol.,  and  the  angle  of  the  permanent 
moment  with  the  plane  or  axis  of  symmetry  can  be  determined. 
Alcohols  with  C3,  C8,  or  C10  give  curves  of  the  same  general  type. 
The  dispersion  curve  consists  of  a  low  plateau  followed  by  a  second 
region  of  dispersion,  considerably  higher.  These  have  two  different 
relaxation  times,  rx,  rfi,  indicating  two  directions  of  oscillation  of 
the  mol.  in  the  alternating  field.  Assuming  that  the  polarisation  is 
oc  (dielectric  const,)2,  the  angle  which  the  permanent  moment  makes 
with  the  axis  of  symmetry  of  the  mob  is  18°  for  both  PrOH  and 

O  2  (A.,  I.) 


CeH1?*OH.  The  ratio  rjr2  increases  with  the  length  of  the  C  chain. 
It  is  ^3  times  as  great  for  C8Hn’OH  as  for  PrOH.  Assuming  the 
mols.  to  be  ellipsoidal,  the  ratio  of  the  axes  can  be  calc,  from  rl/r3t 
but  the  results  do  not  agree  with  data  obtained  by  AT»ray  diffraction, 
particularly  for  long-chain  mols.  A.  J.  M. 

Hertzian  spectra  of  benzyl  alcohol  and  nitrobenzene*  P.  Girard 
and  P.  Abadie  (Compi.  rend.,  1943,  216,  44 — 46). — ' The  forms  of 
the  mols.  of  CH2Ph*OH  (I)  and  of  PhNO,  (II)  in  the  liquid  state  at 
ordinary  temp,  are  deduced  from  their  Hertzian  spectra  (A  4  cm. — 
4  m.).  In  the  case  of  (I)  there  are  at  least  two  regions  of  dispersion, 
and  possibly  three,  ascribed  to  the  following  oscillations  of  the  mol.  : 
(!)  oscillation  of  the  C#Ha  disc  about  a  normal  to  the  axis  passing 
through  the  centre;  (2)  oscillation  of  the  CfHa  disc  about  a  per¬ 
pendicular  axis  passing  through  the  centre;  (3)  the  probable  third 
region  indicates  that  the  CaH0  ring  is  not  quite  circular  owing  to  the 
presence  of  the  side-chain.  The  components  of  the  permanent 
moment  in  the  ring  plane  are  small.  The  mol.  of  (I)  is  therefore 
composed  of  an  almost  circular  CcHe  ring,  the  permanent  moment 
+  — 

CHg^OH  making  an  angle  of  ^70°  with  the  plane  of  the  CaHa.  In 
the  case  of  (ii)  there  are  two  dispersion  curves,  one  with  a  very 
small  val.  of  the  relaxation  time,  r,  corresponding  to  the  rotation  of 
the  CaHs  disc  about  its  axis,  the  other  with  a  large  val.  of  r,  corre¬ 
sponding  to  rotation  about  the  normal  to  the  axis.  Ther  of  rotation 
of  the  CaHa  disc  for  (II)  is  2-5  times  that  for  (I),  although  the  ij  of 
(I)  is  3  times  that  of  (II).  In  (II)  the  permanent  moment  (bisector 
of  angle  of  O-N-O)  and  the  two  O  atoms  are  all  in  the  plane  of  the 
disc.  A,  J.  M. 

Fluorescence  of  polyatomic  molecules,  G.  Kortiim  and  B, 
Finckh  (Z.  physikal.  Chem.,  1942,  B,  52,  263 — 283). — To  investigate 
the  connexion  between  fluorescibility  and  chemical  constitution,  the 
mol.  fluorescence  spectrum  of  anthracene  (I)  in  the  solid  state,  in 
the  form  of  vapour,  and  in  solution  in  various  solvents  has  been 
investigated,  and  compared  with  the  corresponding  absorption 
spectrum.  The  max.  of  the  absorption  spectrum  are  displaced 
^1000  cm.”1  towards  longer  A  in  the  series  vapour,  solution,  crystal, 
but  intensity  and  intensity  distribution  are  approx,  the  same  in  all 
three  states.  The  absorption  and  fluorescence  spectra  in  diox  an 
solution  are  the  mirror  images  of  each  other.  The  fluorescence 
bands  in  dioxan,  MeOH,  cyclohexane  (II),  and  glycerol  have  the  same 
position  and  intensity  for  solutions  of  the  same  concn.  The  polarity 
of  the  solvent  and  the  concn,  of  the  solution  do  not  affect  the  position 
of  the  bands.  The  decrease  in  intensity  of  the  mol.  fluorescence 
with  increasing  concn.  varies  from  solvent  to  solvent,  and  different 
bands  are  differently  affected,  The  effect  is  least  in  dioxan.  This 
is  discussed  in  relation  to  various  theories  of  polymerisation.  The 
effect  of  temp,  on  the  fluorescence  is  also  examined.  In  the  case  of 
a  solution  in  dioxan,  the  total  intensity  of  the  spectrum  is  reduced 
as  temp,  rises,  but  the  positions  of  the  bands  and  the  relative 
intensity  distribution  are  unchanged.  Photometer  curves  for  the 
fluorescence  of  (I)  in  (II)  show  that  in  very  dih  solution  outside  the 
region  of  concn.  extinction,  the  intensity  of  the  fluorescence  de¬ 
creases  very  considerably  with  rise  of  temp.  For  medium  concns. 
(~10~4  g.-mol.  per  1.)  the  decrease  is  very  small,  but  at  higher  concns. 
the  decrease  is  greater  again.  The  fact  that  the  temp,  coeff,  thus 
passes  through  a  min.  cannot  be  explained  by  increasing  effective¬ 
ness  of  collisions  of  the  second  kind  with  rise  of  temp.,  but  indicates 
that  two  effects  occur.  A.  j.  M. 

Fluorescence  of  organic  molecules,  J.  Weiss  (Naiure,  1943,  152, 
178— 178).— Quenching  is  explained  on  the  conception  of  "  trapping 
centres  ,r  by  which  electrons  are  prevented  from  returning  to  normal 
energy  levels  with  fluorescence.  E.  R,  R, 

Effect  ol  temperature  on  brightness  ol  crystalline  phosphors  when 
excited  by  monochromatic  radiation,  M.  Schon  (Naturwiss.,  1943, 
31,  169), — -The  effect  of  temp.  (<  — 190°)  on  the  brightness  of  self- 
activated  ZnS,  Cu-activated  ZnS-CdS,  and  self-activated  ZnS- 
CdS  phosphors  has  been  investigated  for  monochromatic  incident 
radiation  of  AA  4358,  4047,  3650,  3346,  3130,  and  3025  a.  In  the 
region  of  the  fundamental  lattice  absorption,  the  brightness  at  low 
temp,  increases  with  decreasing  A  of  the  incident  radiation,  in  agree¬ 
ment  with  the  theory  of  Moglich  et  ah  (A.,  1942,  I,  31).  The  lumin¬ 
escence  of  pure  ZnS,  which  shows  the  greatest  increase  of  brightness 
on  cooling,  decreases  most  rapidly  on  warming.  For  incident 
radiation  of  A  >  the  fundamental  lattice  absorption,  the  brightness 
decreases  with  decreasing  temp.  A.  J.  M. 

Broadening  of  the  Rayleigh  scattering  lines  depending  on  pressure* 

V.  L.  Ginzburg  (Compi,  rend.  Acad.  Sci.  U.R.S.S.,  1941,  30,  399 — 
462).— Theoretical.  Existing  theories  are  reviewed  and  a  new  one 
is  developed.  W.  R,  A. 

Depolarisation  o!  Raman  lines  ol  aqueous  solutions  of  molybdates* 

(Mile.)  M,  Thdodoresco  {Compt.  rend.,  1943,  216,  56— 58).— The 
Raman  spectra  of  aq.  solutions  of  Na  and  K  molybdates  have  been 
investigated.  There  is  only  one  polarised  line,  at  897  cm.”1  for 
neutral  Na  molybdate,  and  at  894  cmr1  for  neutral  K  molybdate. 
This  is  the  very  intense  line  due  to  symmetrical  valency  vibrations 
of  hydrated  MgO//.  Study  of  the  polarisation  of  the  Raman  lines 
has  made  it  possible  to  find  the  components  of  the  wide  band  which 
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accompanies  the  polarised  line.  There  are  only  three  lines  character¬ 
istic  of  anhyd.  Mo04".  The  H,0  mols.  of  the  hydrated  ion  reduce 
the  no.  of  elements  of  symmetry  of  the  anhyd.  ion, 
3(NH4)1Oi7MoO„4HaO  and  3Na*0.7Mo03i22H,0  have  only  one 
polarised  line  at  938  cm."1,  corresponding  to  the  only  polarised  line 
m  the  spectrum  of  metamolybdie  acid  (950  cm,-1),  and  thus  due  to 
symmetrical  valency  vibrations  of  Mo03.  A.  J.  M. 

Depolarisation  of  Raman  lines  of  simple  and  complex  tungstates. 
(Mile.)  M.  Thfiodorcsco  [Compt.  rend,,  1943,  216,  1 17 — 1 18). — 
Neutral  tungstates  have  only  one  polarised  Raman  line,  character¬ 
ised  by  its  intensity.  For  Na  tungstate  it  is  at  931  cm."1  The 
four  components  accompanying  the  polarised  line,  and  together 
with  it  constituting  the  characteristic  band,  have  frequencies  819, 
833,  858,  and  878  cmr1.  They  ail  have  different  depolarisations. 
The  so-called  acid  tungstates  have  a  double  polarised  line  constitut¬ 
ing  the  most  intense  doublet  of  the  characteristic  band.  The  W03 
group  may  have  a  pyramidal  structure  with  W  at  the  apex,  sym¬ 
metry  group  C%m  or  it  could  be  planar,  symmetry  group  D^. 

A.  j.  M. 

Depolarisation  of  Raman  lines.  G.  Gladder,  j.  F.  Haskin,  and 
(Miss)  C.  C.  Patterson  (J.  Chem.  Physics ,  1944,  12,  349). — The  use 
of  a  mica  plate  to  rotate  one  of  the  components  when  using  Polaroid 
in  the  measurement  of  depolarisation  factors  of  Raman  lines  (Glockler 
and  Baker,  A.,  1944,  I,  3)  is  unnecessary  if  the  two  Polaroid  films 
are  positioned  in  front  of  the  spectrograph  so  that  their  line  of 
contact  is  at  46°  to  the  vertical  axis  of  the  spectrograph.  L,  j,  j. 

Theory  of  intensities  and  polarisation  in  Raman  spectra  of  halogen-* 
substituted  methanes.  M.  V.  Volkenschtein  and  M.  A.  Eliasche- 
vitsch  (Compt.  tend .  Acad,  Sci.  U.R.S.S.,  1944,  43,  51— 53) —The 
theory  previously  developed  (A.,  1943,  I,  116)  is  applied  to  CC14, 
CHC13,  CIIjCI,,  MeCI,  MeBr,  CH2Br2,  CHBr3,  and  CBr4.  The  original 
theory  depends  on  the  additivity  of  effects  due  to  valency  bonds, 
but  this  approximation  is  not  always  valid.  The  polarisability  of  a 
bond  is  not  only  a  function  of  its  length,  but  it  also  varies  with  the 
length  of  neighbouring  bonds  and  with  valency,  angle.  However, 
the  theory  gives  satisfactory  agreement  between  observed  and  calc, 
vals.  of  intensity  and  polarisation,  the  agreement  being  better  in  the 
case  of  intensity.  The  calc,  degree  of  depolarisation  of  deformational 
vibrations  is  >  observed  vals.  The  polarisability  (a)  of  the  C~H  bond 
is  small,  but  the  variation  of  a  with  bond-length  (r)  is  considerable, 
da/d r  is  the  smaller  the  more  ionic  is  the  nature  of  the  bond. 

A.  J.  M. 

Raman  effect  and  problems  of  constitution.  XX,  Dicyc/ohex- 
adieneSs  a  further  contribution  to  the  strain  theory.  K.  W.  F. 
Kohlrausch,  R.  Seka,  and  O.  Tramposch  (Ber.,  1942,  75,  [£],  1385 — - 
1398).— Raman  spectra  of  <Picyclo-[2  :  2  ;  2]-octane,  3  :  Q-endoG thyl- 
enehexahydrodimethylaniline,  Et  2  :  5-c»<Zoethylenehexahydro- 
benzoate,  Mea  3  :  fi-^ndoethylenehexahydro-o-phthalate,  tetra- 
hydrodieyc/ohexadiene,  dihydrodicyriohexadiene  (mixture  of 
isomerides),  dicyckhexadiene,  Mes  3  :  0~mdoethyIene-A4-tetrahydro- 
o-phthalate,  Et  3  :  5-eKioethylene-A3-tetrahydrobenzoate,  2  :  6- 
5«doethylene-A3“tetrahydrobenzaldehyde,  dicyc/o-[2  :  2  :  2]-octene, 
dihydrodicycJohexadtene  (possibly  a  mixture  of  isomerides),  dihydro- 
dicyc/ohcxadiene  (possibly  mixed  with  tetrahydrodicyc/ohexadiene), 
and  frans-A^-octahydronaphthalene  are  recorded  and  discussed, 

H.  W. 

Raman  effect.  CXXXVHL  Nitrogen  compounds,  XXV*  Arom“ 
atic  nitro-componnds.  H.  Wittek  (Z.  physikal,  Chem.,  1942,  B,  52, 
315—337). — The  Raman  spectra  of  PhND2  and  /?-CsH4P*N02  have 
been  reinvestigated  and  polarisation  determinations  have  been  car¬ 
ried  out  with  PhNGa.  The  Raman  spectra  of  cryst.  o~,  m~,  and  p- 
X-C.H^NO*  (X  =  OH,  OMe,  Cl,  Br,  CN.  CONHfl,  CQaH,  CG2Me, 
CHO,  NO,)  (except  o-OH-CeH4-N02).  and  of  three  liquid  nitro- 
xylenes,  have  been  investigated.  The  lines  due  to  PhNOj  and  p - 
XeC8H,pNOa  have  been  analysed,  and  the  behaviour  of  the  NOa 
valency  frequency  «t  and  the  valency  frequencies  cu (CIO)  and 
oi(C*N)  is  considered.  By  oo'-dimethylation  of  PhNOa  ms  is  raised, 
owing  to  steric  hindrance,  to  a  val.  corresponding  with  that  for 
CHflPh*NOa,  in  which  lowering  of  cu8  by  mesomerism  is  not  possible. 
An  attempt  is  made  to  account  for  the  change  of  tuB  when  PhNOa 
is  mono-substituted,  on  the  basis  of  the  mesomeric  effect,  but  a 
complete  explanation  is  not  achieved.  A.  j.  M. 

Raman  effect.  CXXXIX.  Structure  of  diborane*  J.  Wagner 
(Z.  physikal  Chem.,  1943,  B,  53,  85—95). — -Infra-red  and  Raman 
spectra  of  B3H8  are  in  better  agreement  with  the  ethylenic  structure 
HaBHaBHa  (symmetry  group  D&)  than  with  the  "  ethane  ”  formula, 
H3B*BH3,  suggested  by  Bauer  (A.,  1937,  I,  397),  Anderson  and 
Burg  (A.,  1938,  I,  600),  and  Stitt  (A,,  1942,  I,  83).  R.  C.  M. 

Formation  and  structure  of  some  organic  molecular  compounds, 
m.  Dielectric  polarisation  of  some  solid  crystalline  molecular  com¬ 
pounds.  H.  Kronberger  and  J.  Weiss  (J.C.S.,  1944,  464—469). — • 
The  mean  dielectric  consts.  and  mol.  polarisations  of  the  following 
mol.  compounds  and  of  the  parent  substances  have  been  deter¬ 
mined  :  anthracene  (I) -picric  arid ;  (I)™,  benzidine-,  3  : 4-benz¬ 

pyrene-,  chrysene-  coronene-,  20-methylcholanthrene-,  phen- 
anthrene-,  ^-C5H4(NH2)a-,  and  pyrene-5-CBH3(K01)3 ;  quinhydrone. 
The  deviations  from  additivity  of  mol.  polarisations  in  the  case  of 


the  compounds,  which  in  some  cases  are  considerable,  are  both 
positive  and  negative.  The  effects  can  be  interpreted  on  the  view 
that  compound  formation  is  accompanied  by  transfer  of  electrons. 
Coronene-s-C sHz(N02)z.  which  was  cryst.  from  boiling  C8HS,  decom¬ 
poses  below  its  m.p.  Pyrene-s-C$H^(NOs)2,  m.p.  248°,  was  cryst. . 
from  C6H6.  "  C.  R,  H. 

Measurement  of  the  velocity  of  light  in  water.  R.  A.  Houstoun 
(Proc.  Roy .  Soc.  Edin.,  1943 — *1944,  62.  58 — 63). — The  quartz  ultra¬ 
sonic  diffraction  grating  (A.,  1944,  I,  146)  was  used,  and  the  formula 
for  the  group  velocity  was  verified  with  an  accuracy  of  0T  %  for 
red,  green,  and  blue  light.  H.  J.  W. 

Havelock’s  formula  and  a  new  formula  for  the  dispersion  of  electric 
and  magnetic  birefringence.  R.  Servant  (Compt.  rend.,  1943,  218, 
177 — 178). — The  formula  previously  proposed  (ibid.,  1940,  211,  780) 
is  compared  with  Havelock’s  formula.  If  it  is  supposed  that  the 
optical  anisotropy  is  const,  the  theory  of  orientation  agrees  with 
Servant's  formula  but  not  with  that  of  Havelock.  A.  J.  M. 

Light«scattering  in  solutions  (and  its  applicability  to  optical  analysis 
of  solutions  of  polymers.]  P.  Debye  (J.  Apph  Physics *  1944,  15, 
338 — 342). — A  theoretical  consideration  of  some  of  the  conclusions 
derivable  from  measurement  of  light-scattering  by  turbid  solutions; 
the  possibility  of  mol.  wt.  determination  by  this  principle  is  indicated. 

D.  F.  T. 

Developments  of  valency  theory.  E.  j.  Bowen  (Chem.  and  hid., 
1944,  338—341). — A  review  dealing  with  the  application  of  wave- 
mechanics  to  valency  problems.  The  formation  of  a  single  link  by 
the  merging  of  electron  clouds  is  described,  and  the  wave-mechanical 
interpretation  of  the  double  bond  is  considered.  Conjugation  and 
the  CgH,  formula  are  also  discussed.  Pauling’s  treatment  is  out¬ 
lined,  The  association  of  liquids,  and  the  nature  of  van  der  Waals 
forces,  are  considered.  A.  J.  M. 

Developments  of  valency  theory*  A.  A,  New  (Chem.  and  Did., 
1944,  367). — It  is  suggested  that  a  dipole  might  be  regarded  as  two 
atoms  which  have  merged  their  electron  clouds  to  give  a  pear- 
shaped  form.  This  would  give  a  method  of  representing  a  dipole 
on  paper,  the  magnitude  of  the  dipole  moment  being  roughly 
represented  by  the  sharpness  of  the  pointed  end.  An  error  in  a 
formula  given  by  Bowen  (preceding  abstract)  is  reported. 

A.  j.  M. 

Developments  of  valency  theory.  M.  W.  Travers  (Chem.  and  Ind., 
1944,  367). — It  is  pointed  out  that  "  borohydrates  ”  and  B  hydrides 
cannot  be  satisfactorily  explained  on  the  modern  theory  of  valency 
(cf.  Bowen,  supra) .  A.  J.  M. 

Co-ordination  numbers  of  elenfents.  P.  Pfeiffer  (/.  pr.  Chem,, 
1943,  [ii],  102,  279— 306).— A  review  and  classification,  W.  R.  A. 

Model  for  hydrogen  bond  (chain  association  of  hydrogen  fluoride)* 

G.  Briegleb  (Z.  physikal.  Chem.,  1942,  B,  52,  368).* — Corrections  to 
data  used  in  a  previous  paper  (A.,  1942,  I,  318)  are  reported. 

A.  j.  M. 

Quantum  mechanics  of  compounds,  IL  Bond  system  and  stereo¬ 
chemistry  of  cuxnulenes,  F.  Seel  (Z.  physikal.  Chem.,  1943,  B,  53, 
103— 116).— Theoretical.  Hand  and  Milliken’s  simplified  theory 
(A.,  1932,  10,  215,  562,  902,  1191)  applied  to  allenes  etc.  gives 
structures  in  harmony  with  stereochemical  behaviour.  R.  C.  M. 

Empirical  correlation  and  method  of  calculation  of  barriers 
hindering  internal  rotation,  J.  G.  Aston,  S.  Isserow,  G.  J,  Szasz, 
and  R.  M.  Kennedy  (/.  Chem.  Physics ,  1944,  12,  336— 344),— The 
barriers  hindering  internal  rotation  of  Me  groups  can  be  calc,  by 
assuming  that  they  are  solely  due  to  repulsion  between  H  atoms 
according  to  the  potential  relation  F  =  4-99  x  105r~5  between  a  H 
atom  of  a  rotating  group  and  a  H  atom  of  the  remainder  of  the  mol., 
assumed  stationary  and  at  a  distance  r.  The  vals.  calc,  are  too  low 
for  Me20,  MeaS,  and  CHMe*CH2.  Vals.  are  calc,  for  EtOH  and 
Pr$OH  and  some  ti-paraffins,  and  entropy,  heat  capacity,  and  equi¬ 
librium  const,  vals.  are  calc.  L.  J.  j. 

Variation  of  thermal  conductivity  with  pressure  and  the  formation 
of  double  molecules  in  ethyl  chloride,  K.  Schafer  and  O.  R.  F. 

Gazulla  (Z.  physikal.  Chem.,  1942,  B,  52,  299* — 314).— It  is  possible 
to  determine  the  no.  of  double  mols.  in  a  gas  by  finding  the  variation 
of  thermal  conductivity  with  pressure.  This  variation  is  due  to 
dissociation  of  the  double  mols.,  and  it  is  possible  to  obtain  from 
it  the  heat  of  dissociation  and  the  equilibrium  const,  of  the  dis¬ 
sociation,  The  method  is  applied  to  EtCl.  A  method  of  obtaining 
the  second  virial  coeff.  is  described;  this  makes  it  possible  to 
separate  the  part  due  to  swarm  formation  from  that  due  to  double 
mols,  A.  J.  M. 

Theory  of  the  liquid  state,  I.  Prigogine  (J.  Phys.  Radium,  1944, 
[viii],  5,  16 — 22). — An  approx,  method  is  developed  which  permits 
the  use  of  the  Leonard- Jones  and  Devonshire  model  in  the  case 
where  the  van  der  Waals  consts.,  but  not  the  intermol.  consts.,  are 
known.  This  theory  is  in  good  accord  with  experimental  data. 
B.p.  of  ^40  substances  have  been  calc.  A  quant,  theory  of  the 
liquid  state  is  given.  The  first  five  energy  levels  of  H2  for  different 
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vals.  of  vjv*  have  been  computed.  A  val.  of  the  sp.  heat  of  liquid 
H2,  in  agreement  with  the  experimental  val.,  has  also  been  calc. 

W.  R.  A. 

Surface  tension  and  van  der  Waals’  equation. — See  A.,  1944,  I, 

222. 

Surface  tensions  of  glasses. — See  B.,  1944,  I,  334. 

Rupture  of  water  drops  falling  on  liquid  surfaces.  B.  N.  Singh 
and  S.  P.  Sinha  (Current  Sci 1944,  13,  157).— For  drops  of  H20 
falling  on  an  oil  surface  rupture  takes  place  only  when  the  drops 
fall  from  a  height  >  a  crit.  val.  depending  on  the  size  of  the  drop 
and  on  the  oil.  W.  R.  A. 

Free  energy  of  diffuse  double  layer,  A.  Frumkin  (/.  Phys.  Chem. 
Russ.,  1943,  17,  310 — 312).— An  explanation  is  offered  for  the 
difference  between  the  energies  of  a  condenser  and  an  electric  double 
layer.  j.  J.  B. 

III.- — CRYSTAL  STRUCTURE. 

X-Rays,  crystals,  and  molecules.  J.  M.  Robertson  ( Proc .  Roy. 
Phil .  Soc.  Glasgow,  1943—1944,  58,  81— 90).— A  lecture. 

Intensity  measurements  with  focussing  cameras  o!  the  Seemann- 
Bohlin  type.  G.  Hagg  and  G.  Regnstrom  (Arkiv  Kemi,  Min.,  GeoL, 
1944,  18,  A,  No.  5,  9  pp.)  — A  formula  is  derived  for  the  calculation 
of  X-ray  reflexion  intensities  in  powder  photographs  taken  with 
Seemann-Bohlin  type  cameras,  from  photographic  density  data. 
Calc,  and  observed  intensities  agree  within  ±20%  for  NaCI  powder 
samples  with  Cu  K  radiation.  L,  J.  j. 

X»Ray  topographs  of  diamond,  G.  N.  Ramachandran  (Current 
Sci.,  1944,  13,  156 — 157),— Description  of  a  modification  in  tech¬ 
nique  of  work  already  noted  (A.,  1944,  I,  215),  W,  R.  A. 

Abnormal  diffusion  of  Arrays  by  diamond,  A.  Guinier  (Compt. 
rend.,  1942,  215,  114 — 115). — A  group  of  four  very  weak  spots 
appears  when  a  diamond  crystal  is  turned  a  little  from  the  position 
for  reflexion  from  (111),  One  of  these  (diffuse)  is  due  to  thermal 
agitation.  The  other  three  are  not  affected  by  temp,  and  are  sharp. 
For  other  positions  of  the  crystal  the  spots  are  less  intense  and  are 
less  sharp.  The  explanation  is  discussed,  A.  J.  M. 

Imperfect  crystal.  J.  S.  Anderson  (J.  Proc.  Roy,  Soc.  New  South 
Wales,  1943,  76,  345 — 358). — A  lecture.  The  lattice  imperfections 
displayed  by  heteropolar  binary  compounds  and  their  influence  on 
electrolytic  conduction  and  on  diffusion  and  reactions  in  the  solid 
state  are  discussed  in  the  light  of  recent  advances  in  the  knowledge 
of  crystal  structure.  C.  R.  H. 

Lattice  energy  of  ionic  crystals,  A.  Kapustinski  (Acta  Physico - 
chim.  U.R.S.S.,  1043,  18,  370 — 377). — From  the  Born— Mayer 
quantum-mechanical  equation  for  the  energy  of  the  lattice  and  the 
author’s  relation  between  structure  coeffs.  and  ionic  distances,  the 
universal  expression  U  —  287*2S«  X  vxvtjR  X  (I  —  0*345/72)  has  been 
derived,  where  U  is  the  lattice  energy,  vt  and  v2  are  valencies  of 
cation  and  anion,  R  is  the  sum  of  the  ionic  radii  (Goldschmidt’s),  and 
E»  is  the  no.  of  ions  in  the  mol.  The  formula  gives  vals,  within 
2%  of  the  observed  vals.  for  numerous  inorg.  halides,  oxides,  sulph¬ 
ides,  and  selenides,  C.  R.  H. 

Crystal  chemistry  of  the  Laves  phases,  G.  B.  Boki  and  E.  E. 
Vainschtein  (Compt,  rend .  Acad.  Sci.  U.R.S.S.,  1943,  40,  232 — 233, 
and  Bull.  Acad.  Sci ,  U.R.S.S..  CL  Sci .  Chim.,  1943,  241—247).— 
The  intermetallic  compounds  which  do  not  fit  into  the  scope  of  the 
classical  ideas  of  valency  (Laves  phases)  have  the  formula  ABt  or 
ABxB*t_9.  The  structures  of  Laves  phases  are  characterised  by 
co-ordination  nos,  (12,  6),  but  each  B  atom  has  six  B  atoms  as  its 
closest  neighbours ;  this  accounts  for  the  fact  that  similar  structures 
are  not  observed  in  ionic  compounds.  These  structures  permit  no 
variation  in  the  ratio  between  the  radii  of  the  components ;  contact 
of  uninomial  spheres- occurs  with  RA\RM  =  1-225  and  the  A—B 
distance  (s/S)yTl.  The  experimental  vals.  for  RA  ;  Rs  lie  between 
1T1  and  1*33  (calc.  vals.  1*09—1*34).  Contrary  to  the  views  of 
Schulze,  polarisation  plays  an  important  role,  although  mutual 
polarisation  may  sometimes  be  disguised  by  the  influence  of  indi¬ 
vidual  characters  of  the  electronic  structures  of  constituent  atoms 
of > the  Laves  phase.  Elements  participating  in  Laves  phase  form¬ 
ation  are  classed  as  (a)  elements  acting  as  A  component  only  (Ma, 
K,  Ca,  Ti,  Ag,  Pb,  V,  Cr,  Mo,  Re),  (5)  elements  acting  as  B  com¬ 
ponents  only  (Zn,  Be,  Co,  Ni,  Al),  and  (c)  those  capable  of  acting  as 
either  A  or  B  (Mn,  Fe,  Cu,  Au,  Bi,  Mg).  Laves  phases  should  not 
be  regarded  as  an  independent  group  of  intermetallic  compounds, 
and  the  term  should  be  applied  only  to  a  definite  type  of  cryst. 
structure.  W.  R.  A. 

X-Ray  investigation  of  the  structure  of  boron  carbide.  G.  Shdanov 
and  N.  Sevastianov  (/.  Phys.  Chem.  Russ.,  1943,  17,  326 — 335).— 
B4C  forms  a  deformed  NaCI  lattice  in  which  groups  of  12  B  and  3  C 
atoms  play  the  part  of  Na*  and  Cl'.  The  distances  between  various 
B  atoms  are  1*77,  1*78,  and  1*80  a.,  and  between  B  and  C  1*63  a. 

J*  J*  B. 

Structure  of  nickel  oxide.  H.  P,  Rooksby  (Nature,  1943,  152, 
304).— X-Ray  powder  photographs  taken  on  a  19  cm.  diameter 


camera  show  that  some  a-doublets  are  doubled  or  tripled.  These 
observations  are  accounted  for  by  a  very  slight  distortion  of  the 
crystal  from  the  face-centred  cubic  towards  the  rhombohedral ;  at 
20°,  aQ  =  2-9459&N,  a  =  60°  4*2'.  The  effect  is  common  to  NiO  from 
many  sources,  but  absent  in  FeO  and  CoO.  E.  R.  R. 

Measurement  of  X-ray  wave-lengths  by  the  powder  method  : 

Cr  KPx  and  Mn  Kpt»  H.  Lipson  and  (Mrs.)  L.  E.  R.  Rogers  (Phil. 
Mag.,  1944,  [vii],  35,  544 — 549) . — Using  Cu  if  a  and  Co  Ka  radiations 
as  standards,  the  lattice  parameter  of  powdered  Si  is  found  to  be 
5*41 964 +  0*00005AX  at  25°.  From  photographs  taken  with  mixed 
radiations  (Cu  +  Cr  and  Co  +  Cr)  A  —  2080*61  4-0s04^X  for  Cr  Kj$v 
For  Mn  Kpi  different  results  were  obtained  according  to  whether  the 
Mn  was  plated  on  Cu  or  Co  in  the  target.  For  Mn  on  Cu,  A  = 
1906-34±0-06AXf  and  for  Mn  on  Co,  A  =  1906*21  ±Q*05/rX,  the  for¬ 
mer  val.  being  the  one  most  likely  to  occur  in  practice.  H,  ],  W. 

Unit  cell  and  space-group  of  colemanite,  2Ca0»3Ba0iJ,5H20.  V.  A. 
Nikolski  (Compt.  rend.  Acad .  Sci.  U.R.S.S.,  1940,  28,  59).— Unit 
cell  dimensions  are:  a  8*72±0*02,  b  11*29±O*02;  c  6*06±0*G4  a.; 
a  :  b  i  c  =  0*7728  :  1  :  0*5367.  Assuming  p  =  2*42  and  ft  =  110° 
09',  the  unit  cell  contains  2  mols.  The  most  probable  space-group 
is  Cjk— P2/»i.  L.  J.  J. 

X-Ray  investigation  of  the  structure  of  ammonium  chloroiridate* 

G.  B.  Boki  and  P.  I.  Usikov  (Compt.  rend .  Acad.  Sci.  U.R.S.S. ,  1940, 
26,  782 — 784). — The  crystals  belong  to  the  cubic  system.  Etched 
figures  show  that  they  belong  to  the  hexaoctahedra!  class 
(3L44L836Ls9/?c).  X-Ray  analysis  gives  a  9*87  a.;  4  mols,  in  unit 
cell ;  pcftia.  3*06  ;  space-group  Of.  The  structure  is  similar  to  that  of 
KsPtClg.  A.  J.  M. 

Crystal  structure  of  ammonium  pentachlorozincate.  H.  P.  King 
and  L.  Alexander  (J.  Amer.  Chem.  Soc.t  1944,  60,  1056—1064).— 
The  crystal  structure  of  (NH4)3ZnCl5,  determined  from  Laue  and 
rotating  and  oscillating  crystal  photographs  by  the  Patterson- 
Harker  and  Bragg-Fourier  methods,  is  orthorhombic  bipyramidal, 

8*74,  bQ  9*84,  c0  12*01  a.,  space-group  DiJJ — Puma,  four  (NH4)3ZnCl5 
mols.  per  unit  cell.  The  positions  of  the  atoms  are  fixed  by  16 
parameters.  Zn  atoms  are  surrounded  by  Cl  atoms  at  2*25  a.  and 
one  extra  Cl  not  co-ordinated  with  Zn.  These  extra  Cl  atoms  are 
surrounded  by  NH4*  ions  at  an  average  distance  of  3*41  a.  One  kind 
of  NH4s  ion  is  surrounded  by  a  trigonal  prism  of  Cl  atoms  at  an 
average  distance  of  3*44  a.,  whilst  the  other  NH4  groups  are  sur¬ 
rounded  by  an  irregular  polygon  of  8  Cl  at  an  average  distance  of 
3*32  a.  The  Zn-Cl  linkings  in  the  ZnCl"  tetrahedra  are  essentially 
covalent  whilst  all  other  bonds  (N-H  excepted)  are  essentially  ionic. 
The  structure  consists  of  NH4\  Zn'“,  and  C Y  ions  and  the  formula 
is  (NH4)aZnCl4,NH4Cl.  W:  R.  A, 

X-Ray  study  of  the  eopper-manganese  binary  alloy  system —See 
A.,  1944,  I,  270. 

X»Ray  examination  of  crystals  of  triphenylmefhyl  chloride  and 
bromide*  S.  N.  Wang  and  C.  S.  Lu  (J,  Amer .  Chem.  Soc.,  1944,  60, 
111 3 — 1 114) . — From  X-ray  examination  of  crystals  of  CPh3Cl  and 
CPhaBr  the  hexagonal  units  of  structure  have  a0  13*97 ±0*02  and 
13*86±0*02,  r0  13*17±G*02  and  13*36±0*03  a.,  six  mols.  per  unit 
cell,  space  group  C3f“X5  or  Cj— HZ.  The  halogen  atoms  have 
been  approx,  located.  W.  R.  A. 

Fine  structure  of  polyamide  fibres*  K.  Hess  and  H.  Kiessig 
[Naturwiss.,  1943,  31,  171).— The  condensation  products  of 

NHj’tCHJj'NHj  with  adipic  acid  (polyamide  HA)  and  with  e- 
aminohexoic  acid  (polyamide  eA)  have  been  investigated.  Very 
intense  reflexions  on  the  meridian  were  observed.  They  appear 
to  be  characteristic  of  this  class  of  substance.  The  lattice-plane 
distance  of  the  length  period  is  ^74  a.  for  HA  and  sA ;  for  fibres 
from  poly-cv-hydroxydecoic  acid  it  is  79  a.,  and  for  those  from  poly- 
co -hydroxy undecoic  acid,  05*5  a.  For  fibres  from  OH-acids  the 
reflexions  are  weaker  than  from  polyamide  fibres.  The  identity 
periods,  ly,  are  18*5  a.  for  HA,  and  18*8  a.  for  eA,  in  good  agreement 
with  the  calc,  length  of  the  fundamental  group.  If  the  stretched 
polyamide  threads  are  heated  the  lattice  plane  distance  is  irreversibly 
increased  to  95  a,  for  HA  and  120  a.  for  eA,  at  210®.  A.  J.  M. 

Relation  between  structure  of  polyamides  and  that  of  silk  fibroin* 

R.  Brill  (Z.  physikal.  Chem.,  1943,  B,  53,  Cl—1 74).— The  val.  of  2*3  a., 
calc,  by  No  wot  ny  and  Zahn  (A.,  1942, 1,  354),  from  their  experimental 
data,  for  the  O-N  distance  (H-bond)  in  polypeptides  is  corr.  by 
unpublished  data  of  Brill,  Hermann,  and  Peters  to  2*85  a.  X-Ray 
examination  of  polyamides  gives  for  the  unit  cell  a  9*66,  b  8-32, 
c  17*2  a.,  y  65°  (a  —  distance  between  alternate  zigzag  chains). 
Comparison  with  data  for  silk  fibroin  (Kratky  and  Kurikama,  A., 
1931,  415)  suggests  that  the  structure  of  the  latter  is  similar,  with 
an  extension  of  the  b  distance  to  accommodate  side-chains,  and  lateral 
connexion  of  the  zigzag  chains  in  the  ac  plane  by  H-bonds  between 
amide-N  and  carbonyl-0  atoms,  as  in  the  polyamides  and  poly¬ 
peptides.  R.  C.  M. 

X-Ray  studies  of  chain  polymers.  I.  Fankuchen  and  H.  Mark  (/. 
Appl.  Physics ,  1944,  15,  364 — 370). — Consideration  is  given  to  the 
small-angle  scattering  of  high  polymers  and  to  their  X-ray  micro- 
examination.  Study  of  the  former  for  oriented  chain  polymers 
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appears  capable  of  indicating  the  existence  of  (quasi-) periodic 
heterogeneities  perpendicular  and  (sometimes)  parallel  to  the  axis 
of  stretch.  The  X-my  micro-technique  permits  the  study  of  local 
heterogeneities,  e.g.,  of  weak  spots  in  rayon  yarns  or  the  alteration 
in  the  structure  of  a  polyamide  fibre  in  the  **  necking  down  ”  area 
during  drawing.  D.  F.  T. 

X-Ray  structure  of  rubber  and  ske  and  shape  of  rubber  crystallites* 
S.  D.  Gehman  and  J.  E.  Field  (J.  Appl.  Physics ,  1944,  15,  371 — 
379).— The  cross-linked  net-work  of  chain  mols,  in  vulcanised 
rubber  includes  segments  which  locally  are  sufficiently  free  to  form 
a  crystal  lattice  on  stretching.  The  crystallites  so  formed  provide 
automatic  reinforcement  analogous  in  effect  to  that  of  a  reinforcing 
filler.  X-Ray  investigation  indicates  that  the  size  distribution  of 
the  crystallites  is  heterogeneous  and  includes  small  crystallites 
which  broaden  the  base  of  the  diffraction  peaks  and  that  a  high  degree 
of  crystallinity  is  associated  with  small  crystallite  size.  Increase  in 
the  proportion  of  combined  S  appears  to  limit  crystallite  growth 
but  the  widening  of  the  diffraction  spots  in  this  case  may  alternatively 
be  caused  by  lattice  distortion.  D,  F,  T. 

Electron-microscopy  of  rubber  latex  and  fibres* — See  B.,  1944,  II, 
296. 

Lipins  of  tubercle  bacilli.  La VI*  Structure  of  tuberculostearic 
acid. — See  A.,  1944,  II,  319. 

Electronographic  investigation  ol  the  structure  of  lead  iodide*  Z* 

Pinskcr,  L.  Tatarinova,  and  V,  Novikova  {Acta  Physicochim. 
UM.S.S 1943,  18,  378 — 386). — The  investigation  has  established 
the  existence  of  two  modifications.  Pbla  obtained  by  crystallisation 
from  aq.  solutions  belongs  to  the  space-group  D\&  with  one  mol. 
per  unit  cell,  and  cell  dimensions  a  4-54,  c  6*90  a.  Pbl2  obtained 
by  sublimation  belongs  to  the  space-group  with  3  mols.  per  unit 
cell  and  a  4*54,  c  20*7  a.  At.  parameters  are  given.  C.  R.  H. 

Electron-mieroscopic  study  of  dextran  molecules.  B.  Ingel  man 
and  Iv.  Siegbahn  (Arhiv  Kemi,  Min.,  Geol.,  1944,  18,  B,  No.  1,  6  pp.). 
— A  dil.  lextran  solution  dried  on  zapon  lac  foil  shows  a  branched 
thread-like  structure  with  magnification  65,000  diameters.  The 
threads  have  a  min,  thickness  30 — 100  A,,  with  swellings  at  intervals 
of  ~800  a.  The  observed  thickness  is  of  the  order  expected  for 
the  polysaccharide  chains,  L.  J.  J. 

Magnetisation  of  polycrystalline  iron  and  iron-silicon  alloys*  G.  C. 

Richer  (Iron  and  Steel  Inst.,  Sept.,  1944,  Advance  copy ,  50  pp.),— A 
survey  has  been  made  of  the  competency  of  the  domain  theory  of 
ferromagnetism  to  account  for  the  observed  characteristics  of  such 
material.  This  theory  is  described  and  its  relations  to  the  virgin 
magnetisation  curve  of  single  crystals,  the  magnetisation  curve  of 
polycryst.  aggregates,  and  the  cyclic  magnetisation  and  the  hysteresis 
effect  are  discussed.  It  is  concluded  that  the  basic  theory  can  pro¬ 
vide  reliable  guidance  for  industrial  effort,  though  unexplained 
discrepancies  between  theory  and  observations  exist.  A  new 
method  has  been  evolved  for  analysis  of  the  technical  magnetisation 
curve.  T,  D.  F. 

Hysteresis  of  polycrystalline  ferromagnetics  in  weak  magnetic 
fields*  E,  Kondorski  (Compi.  rend .  Acad.  Set.  U.R.S.S.,  1941,  30, 
603 — 607). — In  extension  of  previous  work  (A.,  1940,  I,  200)  an 
approx,  theory  of  hysteresis  of  polycryst.  ferromagnetic  substances 
is  developed,  account  being  taken  of  the  magnetic  interaction  between 
the  separate  parts.  Equations  obtained  for  hysteresis  work  agree 
with  those  of  Rayleigh.  A.  J,  M. 

Magnetostriction  of  polycrystals*  K.  V.  Vladimirski  (Compi.  rend . 
Acad.  Set.  UM.S.S.,  1943,  41,  10— 13).— It  is  shown  that  the 
microscopical  magnetostriction  of  polycrystals  can  be  expressed  in 
terms  of  the  free  strains  as  the  vol,  average  with  a  weighting  factor 
representing  the  stress  at  a  given  point  of  the  body  when  extended 
by  the  forces  applied  at  the  external  surface.  As  an  example  the 
longitudinal  magnetostriction  of  polycryst,  Fe  between  its  demag¬ 
netised  state  and  saturation  is  calc.  L.  J.  J. 

Discharges  in  rock-salt  crystals.  A.  A.  Vorobiev  {Compi.  rend . 
Acad.  Sci ,  U.R.S.S.,  1940,  20, 772— 774).— The  spreading  of  an  electric 
discharge  through  crystals  owing  to  the  presence  of  mechanical 
strains  has  been  investigated.  Spreading  of  the  discharge  does  not 
occur  within  parts  of  the  crystal  subject  to  pressures  approaching 
those  causing  fracture.  The  discharge  proceeds  along  the  boundary 
between  the  strained  and  unstrained  parts  in  the  direction  of  the 
greatest  gradient  of  strain.  Discharges  in  crystals  with  regions  of 
different  concn,  of  free  electrons  were  also  studied.  The  length  of 
the  discharge  in  the  part  of  the  crystal  which  has  an  increased  concn. 
of  free  electrons  is  about  twice  as  great  as  that  in  the  original  crystal. 
The  path  of  the  discharge  is  more  branched,  and  the  'discharge  is 
stronger.  The  breaking  up  of  the  crystal  along  the  path  of  the 
discharge  is  also  more  marked.  When  the  point  electrode  is  posi¬ 
tively  charged  the  path  of  the  discharge  follows  the  crystallographic 
axes,  and  is  unaffected  by  an  applied  electric  field.  When  the  point 
is  negative,  the  direction  of  the  discharge  is  less  definite,  and  is 
more  easily  affected  by  the  application  of  an  electric  field. 

A.  J.  M. 


Form  of  the  first  Briliouin  zone  in  the  case  of  hexagonal  structure 
of  nickel  arsenide  type.  E.  S.  Makarov  (Compi.  rend.  Acad.  Sci. 
U.R.S.S.,  1943,  40,  191— 193).— The  low  or  negative  temp,  coeff. 
of  electrical  conductivity  in  Fe-Ni-Sb  alloys  with  Ni  arsenide 
structure  implies  nearly  complete  filling  up  of  the  Briliouin  zone, 
which  should  include  ~2*5  electronic  states  per  atom.  Data  from 
powder  photographs  show  that  the  shape  of  the  Briliouin  zone  is  a 
combination  of  3  types  of  plane,  (022—112),  (200—130),  and  (002), 
with  vol.  in  the  -space  (32a2  —  2ca)/3-\/(3n4c)  and  (16a2  —  c3)/6a® 
states  per  atom.  Vais,  for  Fe-Sb  (47*1  at.~%  Sb),  Co-Sb  (48*2 
at.-%  Sb),  and  Ni-Sb  (49*46  at.-%  Sb)  are  2*402,  2*372,  and  2*386 
states  per  atom.  Overlapping  into  the  second  zone  occurs  across 
the  (002)  plane,  and  accounts  for  electrical  properties  and  metallic 
character.  L.  J.  J. 

Inversion  of  direction  of  dispersion  of  anisotropy  in  some  opaque 
orthorhombic  crystals,  L.  Capdecomme  (Compi.  rend.,  1942,  215, 
88 — 90). — The  anisotropy  of  reflexion  of  a  unicryst,  section  is  the 
ratio  of  the  two  principal  reflecting  powers.  There  is  an  inversion 
in  the  direction  of  the  dispersion  in  the  case  of  some  orthorhombic 
crystals,  including  enargite,  manganitc,  and  stibine.  A,  J.  M, 

Debye*s  transverse  heat  waves  and  the  scattering  of  light  in  crystals* 
E.  Gross  (Compi.  rend .  Acad.  Sci.  U.R.S.S.,  1946,  20,  757—759).— 
The  existence  of  six  components  of  the  Rayleigh  line  in  crystals 
(cf.  A.,  1938,  I,  175)  is  discussed.  Their  origin  may  be  explained 
by  supposing  that  the  two  displaced  components  are  due  to  Debye’s 
longitudinal  heat  waves,  and  the  four  additional  components  are 
due  to  light  scattered  from  two  transverse  heat  waves  of  the  acoustic 
spectrum  of  the  crystal.  This  view  is  confirmed  by  the  determination 
of  the  shifts  of  A  in  the  displaced  components  in  quartz.  The 
velocities  of  propagation  of  the  longitudinal  and  transverse  heat 
waves  can  be  obtained  from  these  displacements,  the  results  being 
6400  m.  per  sec.  for  the  longitudinal,  and  3560  and  2800  m.  per 
sec,  for  the  two  transverse,  waves.  These  vals.  are  in  good  agree¬ 
ment  with  those  obtained  from  the  known  velocities  of  propagation 
of  longitudinal  and  transverse  waves  along  the  direction  of  the  crystal 
which  would  be  taken  by  the  elastic  waves  scattering  the  light, 
calc,  from  the  torsion  moduli.  The  results  are  also  in  agreement 
with  the  amount  of  light  scattered  by  crystals,  and  are  confirmed 
by  the  work  of  Michailov  on  the  diffraction  of  light  at  high-frequency 
transverse  elastic  waves  in  cubic  crystals  (see  following  abstract). 

A,  J.  M. 

Diffraction  of  light  from  high-frequency  transverse  elastic  waves 
in  cubic  crystals,  I.  G.  Michailov  (Compi.  rend .  Acad.  Sci .  U.R.S.S., 
1946,  20,  760— 763).— The  propagation  of  ultrasonic  waves  through 
crystals  is  accompanied  by  the  formation  of  longitudinal  and  trans¬ 
verse  waves.  Like  the  longitudinal  waves,  the  transverse  waves 
can  also  act  as  a  diffraction  grating.  This  effect  with  transverse 
waves  has  been  investigated  for  NaCl  and  KC1  crystals.  The  torsion 
moduli  of  NaCl  and  KC1  calc,  from  the  diffraction  agree  with  the 
vals.  obtained  by  Voigt  (1888)  by  the  static  method.  Under 
different  conditions  of  excitation  it  is  possible  to  observe  the  diffrac¬ 
tion  of  light  from  the  first  and  second  transverse  waves  individually. 
The  directions  of  the  vibrations  of  the  two  waves  are  at  right  angles 
to  each  other.  In  order  to  obtain  diffraction  with  both  waves 
simultaneously  the  crystal  must  be  oriented  in  such  a  way  that  the 
directions  of  vibration  of  the. waves  make  an  angle  of  45°  with  the 
direction  of  the  light.  The  diffraction  phenomena  could  be  observed 
with  comparatively  low  ultrasonic- wave  energies.  A.  J.  M. 

Morphology  of  liquids.  IV.  Stable,  individual  liquid  crystal 
structures.  G.  Weygand  (Z.  physikal.  Chem.,  1943,  B,  53,  75—84; 
cf.  A.,  1944,  II,  179).— In  p-CBHl7'Q'C%HA°Cm^*CpHtT?T*~p  the 
following  liquid  crystal  transitions  are  observed  :  liquid  (86°)  ^ 
nematic  I  (83°)  ^smectic  I  (70°)  ^smectic  II  (54s)  ^  smectic  III 

solid  (m.p.  54*5°).  The  smectic  III  phase  is  a  supercooled  liquid. 
Doubly  refracting  structures,  for  which  the  name  "  crystalloid  *' 
is  proposed,  separate  from  a  7%  alcoholic  solution  on  cooling.  The 
observations  are  discussed.  R.  C.  M. 


IY.— PHYSICAL  PROPERTIES  OF  SUBSTANCES. 

Mol,  wt.  in  high  polymers.— See  A.,  1944,  I,  201,  262. 

Ferromagnetism  o!  thin  layers  of  nickel,  A.  Colombani  (Compi. 
rend 1943,  210,  115— 117),— An  oscillograph  method  (cf.  A.,  1940, 
I,  176)  has  been  used  to  study  the  ferromagnetism  of  thin  layers 
of  Ni.  llnannealed  layers  have  a  very  weak  ferromagnetism,  with 
very  slight  hysteresis.  A- Ray  analysis  indicates  that  these  layers 
arc  composed  of  groups  of  atoms.  Layers  of  thickness  <226  mpt.f 
after  being  heated  to  410°,  show  little  change  in  magnetic  properties 
or  in  X-ray  structure.  Between  220  and  360  the  hexagonal 
structure  appears,  but  there  is  still  only  weak  ferromagnetism.  For 
thickness  >366  m ft,,  a  very  strong  ferromagnetism  is  observed,  and 
the  structure  becomes  face-centred  cubic.  The  magnetic  properties 
are  related  to  the  electrical  conductivities  of  the  layers.  A.  J.  M. 

Magnetic  studies  of  chromium  oxide  catalysts,  J.  Turkevich  (J. 
Chem.  Physics ,  1944,  12,  345 — 346). — No  difference  in  magnetic 
susceptibility  between  active  Cr  oxide  gel  and  48  glowed  "  inactive 
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Cr  oxide  is  found  from  —183°  to  444°.  Activated  adsorption  of 
H  causes  no  magnetic  change.  The  active  oxide,  obtained  by 
interaction  of  Cr(N03)3  with  NH2,  Is  intermediate  in  composition 
between  Cr2Oa  and  Cr03.  L.  J.  J. 


Magnetic  behaviour  o!  potassium  eyanoniekelite*  D.  P.  Mellor 
and  D.  P.  Craig  (J.  Proa.  Roy .  Soc.  New  South  Wales ,  1943,  76, 
281- — 282). — A  new  examination  of  K2Ni(CN)3  shows  that  it  is 
diamagnetic  with  a  susceptibility  approx,  the  same  as  that  of 
K2Ni(CN)4.  The  structure  of  K2Ni(CN)3  probably  involves  the 
ion  p  CN  CN  T" 

I  CN*N( — Ni-CN 

L  CN  CN  J,  C.  R.  H. 


Magnetic  properties  of  porous  substances*  C.  Courty  {Comfit, 
rend.,  1942,  215, 1 8 — 20) . — The  variation  of  susceptibility  of  porcelain 
and  activated  C  in  passing  gradually  from  an  atm.  of  dry.  air  to 
one  saturated  with  H20  vapour,  and  then  when  completely  immersed 
in  H3Of  has  been  investigated.  The  additive  rule  applies  to  porce¬ 
lain  and  H2G.  With  coconut  C  in  bulk  the  rule  does  not  apply, 
but  when  the  substance  is  powdered  it  holds  well.  Mon-activated 
C  is  diamagnetic,  but  after  activation  with  HaO  or  C02  it  is  para¬ 
magnetic.  It  is  shown  that  the  physical  consts.  of  air  adsorbed  by 
C  are  different  from  those  of  free  air,  and  that  there  is  a  difference 
between  the  nature  of  the  porosity  of  porcelain  and  that  of  C. 

A.  J.  M. 

Diamagnetic  anisotropy  of  crystalline  liquids.  V.  Zvetkov  and 
A.  Sosnovski  (Ada  Pkysicockim.  U.R.S.S.,  1943,  18,  358—369).— 
Measurements  of  the  diamagnetic  anisotropy  of  met  boxy  cinnamic 
acid,  ^-azoxy-anisole  and  -phenetole,  di-^-acetoxybenzylideneazine, 
anisylidene-azine  and  -^-aminoazobenzene,  and  dibenzylidene-  and 
dianisylidene-benzidine  are  recorded.  The  data  support  the  view 
that  magnetic  anisotropy  is  essentially  determined  by  the  no.  of 
CgHg  rings  in  the  mol,  observed  discrepancies  being  due  possibly 
to  anisotropy  of  non-aromatic  groups.  C.  E.  H. 


Propagation  of  sinusoidal  thermal  waves  in  a  heterogeneous 
medium.  M.  Parodi  (J.  Phys.  Radium ,  1944,  [viii],  5,  23—24). — 
Mathematical.  '  W.  R.  A. 


Optical  properties  of  very  thin  layers  of  chromium  obtained  by 
thermal  projection.  M.  Perrot  (Comfit,  rend.,  1943,  016,  38—40). — 
Reflexion  and  transmission  coeffs.  of  thin  films  of  Cr  obtained  by' 
cathodic  sputtering  on  to  glass  surfaces  indicate  that  the  film  is 
an  oxide  layer.  By  thermal  projection  in  vac.,  films  of  pure  Cr 
were  obtained,  and  the  coeffs.  of  reflexion  from  air-metal  and  glass- 
metal  interfaces,  and  the  coeff.  of  transmission,  were  obtained.  The 
min.  coeff.  of  reflexion  from  glass-metal  occurs  for  a  thickness  of 
metal  varying  with  X.  The  coeff.  of  reflexion  for  air-metal  shows  a 
max.  followed  by  a  min.  as  thickness  increases,  at  all  XX.  The  vals. 
obtained  are  quite  different  from  those  for  the  oxide  film. 

A.  J.  M. 

Variations  of  phase  on  normal  reflexion  from  very  thin  layers  of 
chromium  obtained  by  thermal  vaporisation*  M.  Perrot  ( Comfit . 
rend.,  1943,  216,  150— 152).— There  is  a  change  of  phase  on  reflexion 
from  very  thin  layers  of  Cr  deposited  on  quartz.  In  addition  to  the 
variation  of  phase  difference  with  thickness  of  the  film,  there  is  a 
jump  in  phase  of  2k?  for  films  of  thickness  15—20  m /x.  A.  J.  M. 

Optical  constants  of  tungsten  and  antimony  determined  hf  reflected 
polarised  light*  L.  M.  Chatterjee  and  K.  N.  Prasad  (Current  Sci 
1944,  13,  177—178), — Optical  consts.  of  Sb  and  W  in  the  range 
4600 — 6600  A.  have  been  measured.  By  using  specimens  hand- 
polished  to  different  extents,  the  effect  of  polishing  has  been  in¬ 
vestigated.  W.  R.  A. 

Small-angle  interference  of  myosin. — See  A,,  1944,  III,  746. 

Specific  heats  ol  hydrocarbon  gases. — See  B.,  1944,  I,  356. 

Heat  capacity  of  carbon  tetrachloride  from  15°  to  300°  K.  Heats 
of  transition  and  fusion*  Entropy  from  thermal  measurements 
compared  with  the  entropy  from  molecular  data,  J.  F.  G.  Hicks, 
J.  G.  Hooley,  and  C.  C.  Stephenson  (J.  Amer.  Ghent .  Soc.s  1944,  66, 
1064— 1067). vals.  have  been  determined  calori metrically  for  CC14 
from  17*09°  to  298*49°  k.  The  m.p.  is  250*3  ±0*1°  k.  and  there  is 
a  transition  point  at  225*35+0*03°  k.  Heats  of  transition  and  fusion 
are  1095+3  and  601  ±2  g.-cal.  per  mol.  Vais,  of  entropy  from 
calorimetric  data  are:  liquid  61*25  +  0*15;  gas  73*7  +  0*3  g.-cal. 
per  degree  per  mol.  at  298*19°  k.  The  vals.  are  compared  with 
those  derived  from  mol.  data  (74*0—74*3  g.-cal.  per  degree  per 
mol.).  W.  R.  A. 

Heat  capacity  and  entropy*  heats  of  fusion  and  vaporisation*  and 
vapour  pressure  of  trimethylamine.  Entropy  from  spectroscopic 
and  molecular  data.  J.  G.  Aston,  M.  L.  Sagenkahn,  G.  j.  Szasz, 
G.  W,  Moessen,  and  H.  F.  Zuhr  (J.  Amer .  them.  Soc. ,  1944,  86* 
1171 — -1177). — Cp  has  been  measured  calorimetrically  from  11*88°  to 
275*90°  k.  for  NMe,  (m.p.  156  08  +  0*06°  k.  ;  b.p.  276*03  +0*05°  k.). 
The  v.p.  determined  from  190s  k.  to  the  b.p.  can  be  represented  by 
log10  P  (mm.)  =  -2I4T7743/T  -11*400327  logT  +  0-006349001 T 
+  36*715267.  The  heats  of  fusion  and  vaporisation  (at  b.p.  and 
at  250-00°  K./250-01  mm.)  are  1564*0+1*0,  5482*4  +  7,  and 

5822-6  +  7  g.-cal,  per  mol.  Vals.  of  vapour  density  fit  the  equation 


p/P  =  0-00007905 IP  +  0*00241364.  The  following  entropy  (S) 
vals.  were  derived  from  calorimetric  data:  liquid  at  m.p.  30*857  + 
0-09,'  liquid  at  normal  b.p.  47*28+0*14;  superheated  liquid  at 
298*16°  k.  49*82;  ideal  gas  at  200*00°,  250*00°,  and  the  b.p.  61*60  + 
0*14,  65*39  +  0*16,  67*31+0*19  g.-cal.  per  degree  per  mol.  An  as¬ 
signment  of  the  Raman  spectrum  has  been  made  and  the  vals.  of 
S  from  spectroscopic  data  are:  200°  k.#  61*60;  250°  K.,  65*39; 
b.p.,  67*31  g.-cal.  per  degree  per  mol.  W.  R.  A. 

Apparent  second-order  transition  point  of  polystyrene.  T.  Alfrey, 
G.  Goldfinger,  and  H.  Mark  (J.  Appl .  Physics ,  1943,  14,  700—705). 
— At  >80°  the  sp.  vol.  (dF/d7")  of  polystyrene  (I)  is  0*00043,  whilst  at 
<40°  it  depends  on  the  past  thermal  history  and  is  0*00024.  When 
(I)  is  cooled  at  a  const,  rate  it  contracts  to  the  higher  expansion 
coeff.  until  some  crit.  region  of  temp,  and  then  contracts  to  the 
smaller  coeff.,  but  the  position  of  the  crit.  temp,  depends  on  the  rate 
of  cooling,  being  higher  at  faster  rates.  Between  40°  and  80°  com¬ 
plex  time  effects  are  observed.  Results  accord  with  a  "second- 
order  transition  point  ”  of  (I)  as  the  temp,  at  which  rate  of  vol. 
change  becomes  comparable  with  the  experimental  time  scale, 

W.  R.  A. 

Specific  and  latent  heats  ol  fusion  of  vegetable  fats  and  oils,-— See 
B.,  1944,  II,  287. 

Thermal  expansion  of  concrete  aggregate  materials —See  B.,  1944, 
I,  368, 

Van  der  Waals*  equation  of  state  and  the  compressibility  o!  mole¬ 
cules*  D.  B.  Macleod  (Trans.  Faraday  Soc.,  1944,  46,  439—447  ; 
cf.  A.,  1937,  I,  355). — If  van  der  Waals’  equation  is  written 
P(v  -  b'}  -  RT,  where  P  =  fi  +  a/v1  and  b'  =  bn{  1  —  BP  +  CP2), 
satisfactory  consts.  can  be  found  for  a  no.  of  typical  org.  fluids 
when  b'c  ~  Vc/2.  Substituting  this  val.  of  b'0  in  the  equation  for 
the  crit.  point  a  can  be  calc,  directly  from  crit.  data,  and  (P  +  aj v2) 
can  thus  be  obtained  from  experimental  vals.  of  fi  and  the  cor¬ 
responding  mol.  vols.  If  the  consts.  B  and  C  are  now  used  to 
calculate  b',  the  resulting  vals.  of  RTj(v  —  b ')  are  found  to  agree 
closely,  for  C03  at  the  crit.  temp.,  with  those  of  (fi  +  a/v1)  obtained 
as  described.  Hence  b*  can  be  expressed  very  accurately  as  a 
function  of  P  when  b'Q  =  vc/2,  but  not  if  b'c  =  vc/3  as  required  by 
the  simple  form  of  the  equation.  Corresponding  vals.  of  P  and 
RTj(v  —  bf)  are  tabulated  for  CC14,  h-C6H1c,  and  CaHg,  for  both 
liquid  and  vapour  phases,  and  good  agreement  is  shown  over  a  wide 
range  of  temp.  Vals.  of  the  consts.  a,  bQ,  B,  and  C  arc  given  for 
these  substances  and  for  C02  and  EtaO.  It  is  claimed  that  bQ 
represents  the  mol.  vol.  of  the  mols.  in  the  extreme  gaseous  con¬ 
dition  ;  the  val.  of  bf  undergoes  changes  of  30—40%  in  passing 
from  the  vaporous  to  ttfe  liquid  state.  These  changes  may  repre¬ 
sent  an  actual  compressibility  of  the  mols.  For  elementary  sub¬ 
stances  and  those  for  which  the  val.  of  RT0fpcv0  lies  between  the 
theoretical  2*67  and  the  more  usual  3*8,  £>'0  —  ve/2  no  longer  gives 
satisfactory  results,  and  a  suitable  val.  must  be  found  by  trial. 
Thus  for  HSf  b\  =  0*36rc.  »  F.  L.  U. 

Thermal  and  electrical  conductivity  of  graphite  and  carbon  at  low 
temperatures.  R.  A.  Buerschaper  (J.  Appl.  Physics,  1944,  15, 
452 — 454) . — The  transverse  and  longitudinal  thermal  conductivities 
of  graphite  are  measured  in  the  range  191 — 100° ;  they  show  an 
increase  with  decrease  in  temp.,  the  latter  being  about  half  the  val. 
of  the  former.  The  electrical  conductivities  show  a  decrease  with 
decreasing  temp.,  the  former  having  again  the  larger  val.  For  C 
both  thermal  and  electrical  conductivities  show  a  decrease  with 
decreasing  temp.  J.  H.  Ba. 

Viscosity  of  hydrogen  fluoride*  J-  H.  Simons  and  R.  D.  Dresdner 
(J.  Amer.  Chem.  Soc.,  1944,  66,  1070—1072). — Details  are  given  of 
a  viscometer  suitable  for  determining  of  HF  between  —  70°  and 
10°  (see  C.,  1944,  204).  rj  has  low  vals.  (approx,  the  same- as 
Et20  in  the  same  temp,  range)  which  are  raised  greatly  by  small 
amounts  of  EtOH.  W.  R.  A. 

Applicability  of  the  principle  of  similitude  of  IL  Kamerlingh  Onnes 
to  prediction  of  the  magnitude  ol  viscosity*  M.  Trautz  (J.  fir .  Chem., 
1943,  [ii],  162,  218—223). — Mathematical.  W.  R.  A. 

Reynolds  number  and  liquid  helium  13,  D.  V.  Gogate  (Current 
Sci.,  1944,  13,  177). — Since  the  flow  of  liquid  He  II  is  independent 
of  pressure,  the  Reynolds  no.  should  be  const.  W.  R,  A. 

Viscosity  of  mercury  under  the  action  ol  a  magnetic  field,  G. 
Destriau  and  G.  Massieu  (Comfit,  rend.,  1942,  215,  64— 65).— In  a 
method  in  which  the  effect  of  Foucault  currents  was  reduced  to  a 
min.s  rj  of  Hg  in  very  fine  tubes  was  found  to  increase  with  increasing 
magnetic  field  strength,  up  to  a  max.  at  13,500  gauss.  Under  these 
conditions  tj  is  7%  >  normal.  A.  J.  M. 

V.— SOLUTIONS,  DISPERSIONS,  AND  MIXTURES. 

Thermal  diffusion  ol  gases*  Method  of  (Busins  and  Dickel.  A. 
Fournier  (J.  Phys .  Radium,  1944,  [viii],  5,  11—16;  cf.  A.,  1938,  I, 
539)  .—Theoretical.  An  elementary  theory  of  the  thermal  diffusion 
of  gases,  which  takes  into  account  only  the  mass  of  the  mols.,  is 
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given.  The  influences  of  factors  other  than  mol.  mass  predominate 
in  thermal  diffusion  of  mixtures  of  gases  of  equal  mol.  mass. 

W.  R.  A. 

Thermal  diffusion  in  liquids.  H.  Carr  (J,  Chem.  Physics,  1944, 
12,  349). — A  thermal  diffusion  tube  1*59  X  0*057  x  100  cm.,  with 
temp,  difference  49°  between  upper  and  lower  sides,  shows  concn. 
differences  increasing  with  time  between  samples  from  top  and 
bottom.  ZnS04  (0*6m.)  showed  concns.  differing  by  a  factor  of  17*1 
after  12  hr.  when  the  tube  was  inclined  at  45°.  The  max.  effect 
after  2  hr.  was  given  with  463  inclination  and  concn.  0*6m. 

L.  J.  J. 

Viscosity  of  aqueous  solutions  of  calcium  chloride  at  85°.  T. 

Fatnaik  and  B,  Prasad  (J.  Indian  Chem.  Soc 1944,  21,  125 — 126). 
— ij  and  d  data  for  0*001— 0*05M-CaCl2  are  recorded.  The  77  data 
obey  the  Jones-Dole  equation.  C.  R.  H. 

Viscosity  and  vapour  pressure  of  dilute  solutions,  33.  Relation 
between  viscosity  and  vapour  pressure.  H.  G.  dc  Carvalho  (Anais 
Assoc .  Quint.  Brasil f  1944,  3,  88—94), — It  is  deduced  that  the  re¬ 
lationship  between  viscosity  (77)  and  v.p.  (p)  is  prsa  —  k,  where  a  is 
a  const,  for  each  substance  and  varies  with  temp.  This  relation 
combined  with  Raoult's  law  gives  77  “  %(1  -j-  n/N )1/a  (%  applies 
to  the  solvent,  n  and  JY  are  g.-mols.  of  solute  and  solvent),  which  is 
applicable  to  glycerol  up  to  7%  concn.  Osmotic  pressure  is  thence 
(a RT  log  ?j/?70)/F0  and  mol.  wt.  of  the  solute  is  MQWT]QajW(^a  —  7j0a), 
where  VQ  is  the  partial  mol.  vol.  of  solvent  in  the  solution,  and  W 
is  the  no.  of  g.  of  solvent  of  mol.  wt.  M0  containing  w  g.  of  solute. 

F.  R.  G. 

Molar  friction  coefficients  in  solutions  of  associated  and  solvated 
substances  with  special  reference  to  diffusion  theory*  O.  Lamm 
(Athiv  Kemi,  Min.  Geo!.,  1944,  18,  A,  No.  10,  11  pp,),— The  friction 
coeff  s.  (mean  friction  per  g.-mol.)  are  considered  in  the  case  of  a 
two-component  system  where  one  component  diffuses  into  more 
dil.  solution.  Under  ideal  conditions  the  mean  friction  coeff.  in 
the  <case  of  diffusion  agrees  with  that  calc,  from  sedimentation 
velocity.  There  is  also  agreement  between  diffusion  and  ionic 
mobility,  as  required  by  the  Nernst  theory  of  diffusion.  A.  J.  M. 

Theory  of  diffusion  with  special  reference  to  characteristic  diffusion* 
O.  Lamm  (Arkiv  Kemi,  Min.,  Geol,,  1944,  18,  B,  No.  5,  8  pp.). — 
The  characteristic  diffusion  of  two-  and  three-component  systems 
should  be  independent  of  the  proportions  of  the  mixture,  although 
this  is  not  directly  established  by  the  author's  theory.  Elementary 
statistical  considerations  are  now  shown  to  lead  to  the  expected 
results.  A.  J.  M. 

Charge  effect  in  sedimentation  and  diffusion  determinations  and 
determination  of  mol.  wt.  of  high-molecular  metaphosphates.  O. 

Lamm  {Arkiv  Kemi ,  Min.,  Geol.,  1944,  18,  A,  No.  8,  7  pp.). — The 
charge  on  the  high-moL  metaphosphate  ion  when  completely  dis¬ 
sociated  is  very  high,  and  can  give  rise  to  anomalies  in  vals,  of  the 
mol.  wt.  calc,  from  sedimentation  and  diffusion  observations.  The 
conductivities  of  0*4M-NaCNS  (I),  (I)  -f-  0*547%  of  K  meta¬ 
phosphate  (corresponding  to  0*0463m-KP03),  and  (I)  4-  O*0463m- 
NaCNS  were  determined.  The  increase  in  conductivity  for  the 
KP03  was  0*12  x  IQ**2,  whilst  that  for  the  equiv.  addition  of  NaCNS 
was  0-25  x  IQ"2.  The  KPOs  has  mol.  wt.  ^160,000  and  is  0*33 
dissociated.  The  effect  of  charge  is  considered,  and  the  correcting 
factor  is  calc.  Although  it  cannot  be  neglected  it  does  not  greatly 
affect  the  calc.  val.  of  the  mol.  wt.  A.  J.  M. 

Theory  of  diffusion  of  ternary  solutions.  O.  Lamm  (Arkiv  Kemi , 
Min.,  Geol.,  1944,  18.  A,  No.  2,  10  pp.). — Complete  differential 
equations  for  diffusion  in  a  three-component  system  are  derived. 

L.  J.  J. 

Light  absorption  of  nickel  acetate  and  nickel  perchlorate*  K, 
Veeraiah  and  M.  Qureshi  {/.  Indian  Chem.  Soc.,  1944,  21,  127— 
130). — Ni(OAc),  solutions  show  continuous  absorption  in  the  violet 
region  with  a  max.  in  the  red  at  ^716  mp.  Dilution  increases  the 
mol.  extinction  coeff.  especially  in  the  region  of  max.  absorption, 
although  the  position  of  the  max.  is  unchanged.  Ni(CI04)#  solutions 
show  similar  characteristics  but  the  max.  in  the  red  shifts  to  lower 
wave  lengths  on  dilution,  C.  R.  H. 

Interferometric  studies  of  light  scattering  in  binary  liquid  mixtures. 

II*  K.  S.  Bai  (Proc.  Indian  Acad.  Set.,  1944,  20,  A.  18— 23).— The 
scattering  of  light  by  7  PhOH-H,Q  mixtures  has  been  examined 
spcctro-interferometrically.  For  mixtures  containing  15,  28,  34, 
and  60  wt.-%  PhOH  Bril lou in  components  are  absent,  indicating 
the  presence  of  mol.  clusters  of  size  comparable  with  the  A 
of  light,  whilst  in  mixtures  containing  10,  70,  and  80  wt.-% 
PhOH  Brillouin  components  are  present,  weakly  at  80°  and  more 
pronounced  at  higher  temp.,  indicating  the  breaking  up  of  large 
clusters  to  smaller  groups.  The  tendency  to  form  mol.  clusters 
was  greatest  at  the  crit.  composition,  in  agreement  with  other 
optical  data.  W.  R.  A. 

Dielectric  polarisation  of  solid  organic  molecular  compounds.— See 
A.,  1944,  I,  267. 

Analysis  data  for  ternary  system  acetone-benzene-water.  R. 
Honold  and  H.  Wakeham  (Ind.  Eng .  Chem.  [Anal.],  1944,  16,  499— 
501). — n  and  d  of  mixtures  in  the  homogeneous  region  of  the  system 


have  been  determined  at  26°.  Lines  of  equal  n  and  of  equal  d 
are  plotted  on  a  triangular  diagram  against  composition  of  the 
mixture.  The  graph  enables  the  composition  of  a  homogeneous 
mixture  to  be  read  off  if  the  n  and  d  at  25°  are  known.  Cloud 
point  compositions  at  25°  may  also  be  derived.  F.  Hu. 

Supersaturation  limits  of  solutions.  II.  R.  Copal,  in.  R. 
Gopal  and  A,  C.  Chatterji  {J.  Indian  Chem.  Soc.,  1944,  21,  103— 
108,  145 — 147). — II.  The  investigation  reported  previously  (cf.  A., 
1943,  I,  302)  has  been  extended  to  K2S04,  K2Cr307,  K3Fe(CN)e, 
K4Fe(CN)8,  K2Cr04,  and  HgClr  The  vals.  of  A(X*  —  T),  where 
A  ~  heat  of  dissolution,  Tt  «  saturation  temp.,  and  T  —  temp,  of 
first  spontaneous  crystallisation,  vary  considerably  from  the  val. 
80,000  g.-cah  found  for  univalent  K  and  Na  salts.  On  the  other 
hand,  \{T9  —  T)oVm,  where  a  —  sp.  surface  energy  and  Vm  =  mol. 
vol.,  is  reasonably  const.  (~13*0),  i.e.,  for  substances  with  Vm  vals. 
approx,  equal,  the  limit  of  supersaturation  (X*  —  T)  oc  1/A.  From 
the  relation  A(Tf  —  T)JaVm  =  13*0  the  radius  (r)  of  the  stable 
crystal  nucleus  has  been  calc.  Its  val.  increases  from  1*0  X  10~8 
to  1*13  X  10“c  cm.  as  Ts  increases  from  10°  to  40°,  If  Ts  for  a  given 
solute  is  kept  const.,  r(Ts  —  X)  =  const. 

III.  From  a  consideration  of  the  Jones-Partington  equation  it 
has  been  shown  that  vals.  of  A  at  ordinary  temp,  can  be  substituted 
for  vals.  at  abs,  zero  (A0)  in  the  derived  equation  A0(T#  —  X)  = 
2MoTJpr  where  M  and  p  have  their  usual  significance. 

C.  R.  H. 

Solid  solutions  of  calcium  and  strontium  orthosilicates.  N.  A. 

Toropov  and  P.  F,  Konovalov  {CompI  rend .  Acad.  Sci.  U.R.S.S., 

1943,  40,  155— 107).— and  n  data  for  solid  solutions  in  the  system 

Ca£Si04”Sr2Si04  are  recorded.  The  solid  solutions  exist  in  a  con¬ 
tinuous  series.  €.  R.  H. 

Polymer  chemistry  of  silicates,  borates,  and  phosphates*  S.  B. 
Hendricks  (J,  Washington  Acad.  Sci.,  1944,  34,  241 — 251). — An 
address.  Patterns  in  which  silicate,  phosphate,  and  borate  groups 
combine  to  form  polymers  are  illustrated  and  discussed.  The 
formation  of  a  complete  series  of  solid  solutions  between  Ba2Si3Og 
and  Ba2$i4O10  is  explained  as  being  due  to  addition  of  SiO»  to  the 
(SiaOg"")*  chains  of  Ba2Si3Og  to  give  the  sheet  polymer  (Si4Ol0"")« 
of  Ba2Si4O10.  An  illustration  of  the  possible  structural  relation 
between  cryst.  B203  and  cubic  HBOa  is  given.  Discussion  of  the 
types  of  silicate  systems  in  which  liquid  immiscibility  occurs  shows 
that  immiscibility  results  from  mutual  insolubility  of  space  and 
sheet  polymers  arising  from  their  greatly  different  configurations. 

C.  R.  H. 

System  boron  oxide-bery Ilium  oxide-lithium  oxide  in  glassy  state* 
(Glasses  transparent  for  X-rays*)  L.  J.  Mazelev  (J.  Appl.  Chem . 
Russ.,  1940,  13,  1288 — 1303). — 46  systems  containing  2*5—15  wt.-% 
of  BeO  and  2*5—25%  of  LisO  were  examined.  Transparent  glasses 
are  obtained  at  BeO  <13%  when  the  wt.  ratio  LiaO  :  BeO  is  —1  to  3. 
The  softening  interval  of  these  glasses  is  very  short ;  the  softening 
temp,  is  ^440°  for  large  [Li]  and  ^500°  for  small  [Li],  d  is  the 
larger  the  smaller  is  [B],  and  is  raised  by  Li  more  than  by  Be.  Resist¬ 
ance  to  HgO  is  small ;  it  increases  with  [Be]  and  is  lowered  by  B  more 
than  by  Li.  Thermal  expansion  increases  with  temp,  and  is  the  smaller 
the  larger  is  [B].  n  (1*52 — 1*67)  is  lowered  by  B  and  raised  by  Li. 
The  crystals  obtained  on  devitrification  of  the  glasses  had  a  com¬ 
position  near  2Be0,B203.  The  glasses  BeO  14*08,  LiaO  17*56,  B203 
68*36  wt.-%  and  BeO  11*96,  Li20  17*82,  Bg03  70*23  wt.-%  are 
recommended  for  windows  in  X-ray  tubes.  .  J.  J.  B. 

Thixotropy  in  silver  amalgams.  D.  R.  Hudson  (Physical  Rev., 

1944,  [ii],  65,  247— 248).— There  are  small  but  definite  peaks  at 

16%  and  28%  Ag  in  the  density-composition  curve.  The  sp.  vol.- 
composition  curve  consists  of  straight  lines  intersecting  at  min. 
at  13%  and  25%;  thus  the  partial  sp.  vols.  are  const,  for  both  com¬ 
ponents  over  corresponding  ranges  of  composition.  Amalgams 
containing  >8%  of  Ag  are  quite  fluid  although  they  are  hetero¬ 
geneous,  the  solubility  of  Ag  in  Hg  being  0*03%  at  room  temp. 
Over  the  range  8 — 20%  Ag  the  amalgams  are  plastic,  and  set  hard 
on  keeping,  but  the  hardened  material  recovers  its  plasticity  on 
kneading.  Possible  explanations  of  this  thixotropic  effect  are 
discussed.  N.  M.  B. 

X-Ray  study  of  the  copper-manganese  binary  alloy  system,  L.  T>. 
Ellsworth  and  F.  C.  Blake  {/.  Appl.  Physics ,  1944,  15,  507—512).— 
X-Ray  analysis  of  slowly-cooled  Cu-Mn  alloys  does  not  indicate 
superstructures  but  gives  results  inconsistent  with  Cu-Mn  binary 
alloy  equilibrium  systems.  Slowly  cooled  and  annealed  samples 
both  show  a  series  of  continuous  Cu-Mn  solid  solutions,  showing 
a  face-centred  cubic  lattice  with  a  parameter  increasing  with  [Mn] 
from  0  to  60%.  With  60—90%  Mn  the  lattice  is  face-centred 
tetragonal.  With  90 — 100%  Mn  the  system  shows  a  solid  solution 
with  90%  Mn,  and  an  a-Mn  phase.  L.  J*  J. 

Carbides  in  the  iron-manganese-carbon  system.  E.  Ohman 
(Jernkont.  Ann.,  1944,  128,  13 — 16;  Bull.  Iron  Steel  Inst.,  1944, 
No.  102,  60a). — An  A'- ray  study  made  by  the  author  in  1926  of 
the  carbides  present  in  the  above  system  revealed  a  hitherto  un¬ 
known  double  carbide  of  Mn  and  Fe  which  has  a  monoclinic  crystal 
structure.  By  dissolution  of  C  in  molten  Mn  carbides  are  produced 
which,  according  to  X-ray  powder  photographs,  are  isomorphous 
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with  the  Cr  carbides  Cr23C6  and  Cr7Cs.  As  the  powder  photographs 
are  in  exact  agreement  with  those  obtained  for  the  above  Cr  carbides 
the  Mn  carbides  probably  have  the  formula  Mn23Cc  and  Mn7C3. 
The  latter  has  been  observed  only  in  alloys  with  >80%  Mn,  whilst 
MnX3C0  is  found  with  up  to  50%  Fe  and  <0%  C  present.  With 
>50%  Fe  cementite  is  -the  only  carbide  formed.  Both  cementite 
and  Mn23C4  are  present  even  when  the  Mn  content  is  up  to  70%. 
Mn  can  replace  Fe  in  cementite  to  a  considerable  extent. 

R.  B.  C. 

Iron-nickel-aluminium-copper  alloys  with  preferred  magnetic 
orientation,  W.  Jellingliaus  (Arch.  Eisenhiittenw 1943,  16,  247— 
251;  Bull.  Iron  Steel  Inst 1944,  No.  102,  54a).— A  quinary  Fe 
alloy  containing  A1  8—9,  Co  23,  Cu  3,  and  Ni  15%  heat-treated  in  a 
magnetic  held  with  subsequent  tempering  has  preferred  magnetic 
orientation  and  is  the  best  known  permanent-magnet  material. 
A  study  was  made  of  the  structure  and  magnetic  properties  of  a  no, 
of  alloys  of  the  above  composition  except  for  Al,  which  varied 
between  5*7%  and  16*7%.  Specimens  from  all  melts  had  as 
principal  constituent  one  with  a  cubic  body-centred  structure.  At 
the  lower  end  of  the  Al  range  austenite  was  also  present ;  only  with 
the  highest  Al  content  was  a  cubic  body-centred  phase  with  super¬ 
structure  observed.  The  temp.-coercivity  relation  showed  that 
the  intermediate,  apparently  homogeneous,  structure  consisted  of 
>  one  phase.  The  explanation  of  the  permanent  magnetism  is 
the  same  as  that  in  the  case  of  ternary  Fe-Ni-Al  alloys.  Heat- 
treatment  in  a  magnetic  field  is  effective  only  within  a  certain 
range  of  composition  which  is  characterised  by  homogeneous 
solidification,  a  high  Curie  point,  and  the  proximity  of  the  solubility 
limit  of  austenite.  R.  B.  C. 

Solubility  of  hydrogen  in  molten  copper-tin  alloys.— See  B.,  1944, 
I,  373. 

Setschenov*s  rule  and  the  solubility  of  hydrogen  sulphide  in  hydro* 
chloric  acid  solutions.  A.  F.  Kapustinski  and  B.  I.  Anvaer  ( Compt . 
rend .  Acad.  ScL  U.R.S.S. ,  1941,  30,  625— 628).— The  solubility  of 
H|S  in  HC1  of  concn,  16*5—34*9%  has  been  determined.  The 
results  agree  satisfactorily  with  the  equation  of  Setschenov,  s—sQe~ke, 
where  —  solubility  of  gas  in  H2Ot  s  =  solubility  in  electrolyte, 
and  c  =  concn.  of  electrolyte.  The  solubility  does  not  pass  through 
a  min.  The  solubility  of  H2S  in  HC1  solutions  of  ZnCl2  and  FeCL 
has  also  been  determined.  ZnCl2  causes  an  increase  and  FeCl2 
a  decrease  in  the  solubility.  A.  J,  M. 

Solubility  of  lithium  carbonate.  (Mile.)  L.  Lagarde  (Compt.  rend., 
1943,  216,  166— 158),— The  solubility  of  LigCG3  in  the  presence  of 
Li*  and  of  CO/'  has  been  determined  by  finding  the  solubility  in 
presence  of  LiCi  and  of  Na2COa.  Addition  of  Li*  gives  an  almost 
const,  solubility  product.  The  addition  of  CO/'  affects  the  solubility 
of  Li2COa  does  that  of  Li  CL  A.  J.  M. 

Properties  of  freshly  formed  surfaces,  n.  Rate  of  adsorption  of 
Loamy]  alcohol  at  air™water  surface.  C.  C,  Addison  (J.C.S.,  1944, 
252— 256).— The  vibrating  jet  technique  (C,,  1944,  43)  has  been 
used  to  study  the  rate  of  establishment  of  surface  equilibrium  of 
jso~C6HuOH  (I)-H20  mixtures  at  air-liquid  interfaces  at  20". 
From  the  variation  in  the  lengths  of  successive  waves  in  the  jet  the 
variation  in  y  with  surface  age  has  been  deduced,  and  the  velocity  of 
migration  of  the  (I)  mols.  to  the  surface  calc,  as  —8*5  X  10"4  cm, 
per  sec.  The  slight  decrease  in  this  velocity  with  increasing  concn. 
is  attributed  to  mutual  interference  between  migrating  mols.  Sur¬ 
face  equilibrium  is  established  in  <0*025  sec.  and  ~0*01  sec.  in 
0*122  and  0*812%  solution,  respectively.  J.  W.  S. 

Properties  of  freshly  formed  surfaces.  HI.  Mechanism  of  adsorp¬ 
tion,  with  particular  reference  to  the  sec.- octyl  alcohol-water  system. 

C  C.  Addison  ( J.C.S. ,  1944,  477 — 480) —The  dynamic  surface  ten¬ 
sion  of  aq.  solutions  of  w.-C8Hn*OH  and  the  mean  velocity  (F) 
at  which  tlie  alcohol  mols.  migrate  to  the  surface  have  been  deter¬ 
mined.  Surface  ages  ranged  from  0*01  to  0*12  sec.  The  mean  val. 
of  V  is  >  the  val.  for  L?o~CsHusOH  (cf.  supra)  and  is  independent 
of  concn.  The  variations  of  V  with  the  distance  of  the  mol.  from 
the  surface  and  with  the  free  energy  of  the  surface  are  discussed.  The 
free  energy  of  the  surface  is  shown  to  be  the  major  factor  determin¬ 
ing  V,  the  distance  of  the  mol,  from  the  surface  being  insignificant, 

C.  R,  H. 

Adsorption  in  relation  to  constitution.  HE.  Adsorption  of  carbo- 
hydrates  from  aqueous  solutions  by  charcoal.  B.  P.  Gyani  (J.  Indian 
Chem.  Soc 1944,  21,  79 — 82), —The  adsorption  by  activated  C  of 
sugars  from  aq.  solution  is  with  S102  gel.  The  adsorption  coeff. 
increases  in  the  order  arabinose  <  xylose  <  fructose  <  glucose  < 
galactose  <  mannose  <  rhamnose  <  sucrose  <  maltose,  adsorption 
coeffs.  of  sugars  of  the  same  family  being  close  together,  Rhamnose 
shows  anomalous  behaviour  since  with  a  lower  mol.  wt.  than  the 
hexoses  it  should  have  a  lower  coeff.  than  the  latter.  The  coeffs. 
for  tri-  and  poly-saccharides  are  high  (100%  for  maltin)  and  conform 
to  the  general  rule  that  adsorption  increases  with  mol.  complexity. 

C.  R.  H. 

Kinetic  studies  of  adsorption  of  phenol  by  activated  carbon  in 
packed  towers.  A.  F.  Tesi  (Untv.  Pittsburgh  Bull.,  1944,  40,  303 — 
310)  .—Adsorption  of  PhOH  from  its  aq.  solution  by  active  C  follows 
the  Freundlich  isotherm.  In  continuous  flow  through  towers,  the 


Schumann-Furnas  treatment  of  heat  transfer  can  be  applied  to 
transfer  of  PhOH.  A  const,  mass-transfer  coeff.  is  obtained  over 
a  wide  range  of  conditions.  L.  J.  J. 

Efficiency  of  exchange,  vapour  pressure  isotherms,  and  heats  of 
wetting  of  technical  hydrogen-ion  exchangers.  M.  Trautz  and  H. 
Nienhaus  (J.  pr.  Chem.,  1943,  [ii],  162,  181— 217).— The  efficiency 
of  exchange  of  H*  with  Na“,  K\  Mg48,  Ca*\  and  Ba*”  solutions,  and 
the  dependence  of  the  v.p.  of  H20  over  the  solid  and  AH  of  wetting 
on  the  "H20  content  of  3  commercial  exchangers,  have  been  deter¬ 
mined.  W.  R.  A. 

Thermodynamics  and  statistics  of  aeolitie  solid  solutions,  _  R.  M. 
Barrer  (Trans.  Faraday  Soc.,  1944,  40,  374— 384),— Occlusion  iso¬ 
therms  are  derived  for  solid  solutions  of  the  zeolitic  type  in  which 
the  occluded  mols.  possess  various  degrees  of  mobility  within  the 
lattice.  Standard  free  energies  and  entropies  of  occlusion  are  calc,, 
and  compared  with  these  quantities  derived  from  experimental 
data.  For  various  gas-zeolite  systems,  and  for  H2-M  systems 
(M  =  Ti,  Zr,  Th,  V,  Pd),  good  agreement  between  experimental 
and  calc,  quantities  is  found  if  the  occluded  mols,  or  atoms  are  treated 
as  three-dimensional  oscillators;  in  these  systems  the  possibility 
that  any  large  fraction  of  the  occluded  mols.  possesses  even  one 
degree  of  translational  freedom  is  excluded.  When  long-chain 
mols.  are  occluded  there  is  loss  of  three  translational  and  three 
principal  rotational  degrees  of  freedom,  and  of  numerous  possible 
gas-phase  configurations.  A  thermodynamic  criterion  for  the 
formation  of  new  phases  is  given,  F.  L.  U. 

Surface  tension  of  solutions.  I.  A.  A.  Sliuchovitzki  (J.  Pkys . 
Client .  Russ.,  1943, 17,  313— 317).— If  the  mol.  fraction  of  the  solute  is 
N,  the  surface  tension  of  the  solution  is  y0  —  RTn  loge  [1  +  N{C  —  1)], 
y0  being  the  surface  tension  of  the  solvent,  n  a  function  of  the  size 
of  the  mol.,  and  C  the  work  of  displacing  a  mol.  of  solvent  by  a 
mol.  of  solute  in  the  surface  layer,  which  is  supposed  to  be  unimol. 

J.  J-  R. 

Calculation  of  the  surface  energy  of  non-polar  substances  from  the 
heat  of  sublimation.  R.  Fricke  (Z.  physikal.  Chem.,  1942,  B,  52, 
284—294;  cf.  A.,  1943,  I,  86), — A  method  is  given  for  calculating 
the  total  and  free  surface  energies  of  the  various  surfaces  of  a  non¬ 
polar  crystal  from  the  surface  energy  obtained  by  Volmer  el  al., 
from  heat  of  sublimation  at  abs.  zero.  A  special  form  of  the  third 
law  of  thermodynamics  is  developed  for  a  series  of  cases,  and  the 
surface  energies  of  a  large  no.  of  surfaces  of  metal  crystals  are 
evaluated.  The  total  surface  energy  is  const,  over  the  whole  range 
of  accuracy  of  Dulong  and  Petit's  law,  and  the  free  surface  energy 
varies  linearly  with  temp,  over  this  range.  A,  J.  M, 

Rate  ol  rise  of  water  in  capillary  tubes.  W.  A.  Rense  (/, 
Appl.  Physics ,  1944,  15,  436— 437).— Assuming  the  flow  to  be  turbu¬ 
lent,  the"  rate  equation  for  the  rise  of  HgO  in  a  capillary  tube  is 
derived,  viz,,  z  —  kl  +  kt  log  t  (z  —  height,  k  —  const.,  t  =  time). 
This  agrees  with  measurements  obtained  by  photographing  the  rise 
in  stroboscopic  light,  except  for  points  near  the  end  of  the  rise  when 
turbulence  ceases.  The  possibility  of  determining  the  Reynolds 
no.  dynamically  from  such  observations  is  indicated,  j,  H.  Ba. 

Formation  of  bubbles,  R.  B.  Dean  (/.  Appl.  Physics,  1944,  15, 
446—4^51), — The  efficiency  of  various  substances  as  nuclei  for  the 
formation  of  gas  bubbles  is  said  to  be  due  to  the  presence  of  absorbed 
or  trapped  gases.  It  is  shown  experimentally  that  many  surfaces, 
when  treated  to  remove  such  gases,  lose  their  ability  to  form  bubble 
nuclei.  The  very  low  pressures  or  high  superheating  necessary  to 
produce  gas  bubbles  in  H20  are  compared  with  the  ease  of  formation 
by  mechanical  shock  or  turbulent  flow.  Pressure-lowering  in 
sound  waves  produced  by  shock  is  not  sufficient  to  cause  cavitation 
and  hence  bubbles,  and  it  is  suggested  that  disturbances  give  free 
vortices  which  produce  sufficient  tension  to  rupture  the  liquid. 

J,  H.  Ba, 

Wetting  and  swelling  of  graphite.  Tschugunov  and  B.  Bruns 
(Acta  Physicochim.  U.R.S.S. ,  1943,  18,  351— 357).— Measurements 
of  the  contact  angle  (a)  of  Hs  bubbles  on  the  surface  of  polished 
graphite  under  n-H2S04,  -KC1,  -KBr,  -KI,  -NaOH,  and  -Na2S04 
show  that  am*!,  occurs  when  the  polarisation  of  the  graphite  is 
^  —  0*2  ya  referrec|  to  the  HggClg  electrode.  The  highest  val.  of 
a  is  30°  (in  H2S04)  and  the  lowest  21°  (in  NaOH),  the  val.  in  the 
salt  solutions  being  ^28°.  Graphite  was  treated  with  a  mixture 
of  H|S04  and  HNOa  and  excess  of  acid  washed  out  of  the  swollen, 
graphite.  The  amount  of  02  evolved  on  immersion  in  alkali  is 
equiv,  to  the  amount  of  fixed  H2S04,  assuming  the  formation  of 
an  acid  salt.  Similar  results  are  obtained  by  anodic  oxidation  of 
graphite  in  50%  H2S04.  C.  R.  H. 

Surface  viscosity  and  the  structure  of  monolayers  of  higher  alcohols, 

A.  A.  Trapeznikov  (Compt,  rend ,  Acad .  Sci .  U.R.S.S.,  1941,  30, 
321 — 326). — 7}  of  an  octadecyl  alcohol  (I)  monolayer  was  determined 
at  various  temp.  The  formula  of  Fourt  and  Harkins  (A.,  1938,  I, 
615)  for  7)  determined  by  a  disc  viscometer  requires  correction  as 
the  monolayer  entrains  measurable  quantities  of  the  substrate. 
The  surface  pressure  (F)  was  also  determined.  The  curves  of  17 
against  F  are  given  for  monolayers  of  (I)  on  0*01n~HC1,  0*01n- 
NaCl,  and  H20  at  different  temp.  The  curves  of  F  against  area 
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per  mol.  (a)  are  also  given.  Since  the  F- a  curves  do  not  change 
their  form  to  any  great  extent  over  a  10°  range,  it  might  be  expected 
that  the  rf-F  curves  would  take  identical  courses  at  different  temp. 
There  is,  however,  a  great  difference  in  the  form  of  the  y  curves  at 
temp,  between  15°  and  22°.  At  low  temp,  the  abs.  in  the  “  solid  ” 
condensed  state  region  (F  >  13*4  dynes  per  cm.)  is  <  in  the  "  liquid  " 
state  region  (F  <13*4  dynes  per  cm,),  tj  varies  with  F  in  a  similar 
manner  in  both  regions.  After  passing  through  a  max.  t?  rapidly 
decreases.  The  relation  between  F  and  is  very  nearly  linear  for 
F  >13*4  dynes  per  cm,  and  at  the  lower  temp.  The  position  of  the 
max.  in  the  two  pressure  regions  varies  with  temp.  The  divergence 
between  contraction  and  expansion  curves  increases  as  temp,  rises, 
but  generally  r\  is  greater  during  expansion  than  contraction, 
especially  at  the  transition  boundary  between  the  two  regions. 

A.  J,  M. 

Pure  and  mixed  monolayers  of  dilatiryl  maieate  and  iumarate, 

J.  L.  Shercshefsky  and  A.  A.  Wall  (J.  Amer .  Ckem .  Soc.,  1944,  66, 
1072 — 1076). — The  surface  pressure-area  relationships  have  been 
determined  for  dilauryl  maieate  and  fumaratc  films  at  different 
temp.,  and  for  the  mixed  esters  at  25°,  The  consts,  in  the  Langmuir 
equation  of  state  of  duplex  films  for  these  substances  have  been 
evaluated.  Area  consts.  agree  with  X-ray  dimensions  of  maleic 
and  fumaric  acids.  The  relation  between  the  val.  of  the  dipole 
moment  of  the  head  group  and  the  tendency  to  form  expanded 
films  and  the  relation  between  stability  and  surface  potentials  are 
discussed.  Raoult's  law  can  be  applied  to  the  pressure  of  head 
groups  in  mixed  duplex  films,  W.  R.  A. 

Solutions  of  problems  relating  to  media  in  contact  by  the  method  of 
wave-trains.  G.  Green  [Phil,  Mag 1944,  [vii],  35,  519—531).— 
Summations  of  wave-train  effects  for  two  media  in  contact  are 
tabulated  for  the  cases  of  a  source  in  either  medium  or  at  the 
boundary.  Applications  are  given  to  the  solution  of  problems 
involving  the  transmission  of  elastic  and  thermal  vibrations  (cf. 
ibid.,  1940,  [vii],  20,  100).  H.  J.  W. 

Theory  of  filtration  o!  aerosols*  I*  Role  of  van  der  Waals 
forces*  N.  N.  Tunitzkii  and  I.  V.  Petrianov  (J,  Phys.  Ckem .  Puss., 
1943,  17,  408—413). — It  is  assumed  that  between  aerosol  particles 
and  solid  surfaces  an  attraction  exists  which  accelerates  the  filtration 
of  aerosols  through  porous  filters.  The  attraction  is  calc,  for  a 
force  oc  (distance)"®.  j .  j.  B. 

Foaming  properties  of  soap  solutions —See  B.,  1944,  II,  320, 


Use  of  low  temperatures  in  the  study  of  colloids.  A.  Boutaric 
(' Compt .  rend.,  1943,  216,  379 — 380) . — The  stability  of  org.  and  inorg. 
colloidal  solutions  on  storage  is  considerably  greater  at  0°  than  at 
higher  temp,  L.  J.  J. 

Examination  of  some  carbons  by  A~ray  diffusion  at  very  small 
angles*  H.  Brussct,  J.  Dcvaux,  and  A.  Guinier  (Compt.  rend.,  1943, 
216,  152 — 154) .—Various  specimens  of  C  when  examined  by  X-rays 
show  a  central  diffusion  spot  as  well  as  the  rings  due  to  graphite 
structure.  This  diffusion  spot  is  characteristic  of  the  disperse 
state,  and  if  the  intensity  (I)  diffused  at  angle  e  is  measured,  the 
curve  of  log  1  against  e*  tends  towards  a  straight  line  for  small  e. 
From  the  slope,  a  no.  characteristic  of  the  size  of  the  particles  can 
be  obtained.  Almost  all  the  lignites  examined  gave  a  -central 
diffusion  ^  spot.  They  contain  micelles  of  various  dimensions. 
Bitumen  is  intermiceliar.  A  similar  micellar  dispersion  was  obtained 
for  samples  of  anthracite.  A  sample  of  humic  products,  containing 
a  large  proportion  sol.  in  bases,  gave  results  very  similar  to  those 
of  lignite.  Aq.  solutions  of  NH4  tiumate  and  of  Na  humate  do  not 
show  the  central  diffusion  spot.  In  the  case  of  various  active 
carbons  the  nature  of  the  central  spot  varied  considerably  with  the 
treatment.  Activation  causes  breakdown  into  a  very  finely  divided 
state.  A.  J.  M. 


Viscosities  o!  pectin  solutions*  H.  S.  Owens,  H.  Lotzkar,  R.  C, 
Merrill,  and  M.  Peterson  (J,  A  mer.  Client .  Soc ,,  1 944, 66, 1 1 78— 1 1 82) 
The  relative  7  of  pectin  (I)  solutions  varies  with  concn.  similarly 
to  other  ionisable  hydrophilic  colloids.  In  dil.  solutions  q  attains 
a  max.  at  pH  —*6  but  can  be  reduced  to  a  min.  by  adding  NaCl  or 
an  acid ;  CO(NH3)2  has  little  effect.  As  the  concn.  of  (I)  is  increased 
to  >0*5%,  the  relative  is  unaltered  by  varying  pH  between  1  and 
7.  The  Tj-concn.  curve  follows  the  Arrhenius  equation  to  «{C(M% 
(I),  when  pH  is  1  or  2  or  when  <£0*9%  of  NaCl  is  present.  This 
permits  the  calculation  of  vals.  of  intrinsic  q  which  may  have  some 
relationship  to  mol.  wt.  The  ii-concn.  curves  for  Na,  NHMe,, 
NH2*[CHa]2*NH3s  (OHTHjJjCMe'NHg,  and  NEt4  pectinates  are 
practically  identical.  Temp.  (0—50°)  has  little  effect  on  17-concn. 
curves  for  solutions  containing  <0*05%  of  (I),  but  above  0*05% 
17  decreases  with  rising  temp.  A  tentative  explanation  is  advanced. 


W.  R.  A. 

Viseosimefcrie  determination  of  the  degree  of  polymerisation  and 
the  shape  of  polyamides  in  solution.  A.  Matthes  (/.  pr.  Ckem.,  1943, 
[ii],  162,  245“™ 278},— -The  relation  between  intrinsic  viscosity,  [*»] , 
and __  degree  of  polymerisation,  P,  of  an  e-amlnohexolactam  poly- 
meride  (I)  has  been  determined  in  cone,  and  40%  aq.  HUSO,: 

U-  --  hpa  (ff  and  a  are  consts.),  K  —  0*0281,  a  =  0-668  in  cone. 
h$SQ4,  K  =  0*0268,  a  -  0-510  in  40%  aq.  H2S04.  The  relation 


has  been  used  in  a  viscosimetric  study  of  the  depolymerisation  of 
(I)  in  40%  aq.  H2S04.  All  available  evidence  points  to  a  long  un¬ 
branched  and  coiled  chain  as  the  shape  of  polyamide  mols.  The 
amount  of  coiling  varies,  with  the  solvent,  W.  R.  A. 

Electrical  and  elastic  properties  of  amorphous  polar  polymers* 
R.  F.  Tuckett  (Trans.  Faraday  Soc.,  1944,  40,  448 — 462) . — The  de¬ 
formation  of  an  amorphous  polymer  under  const,  stress  is  examined 
theoretically  with  reference  to  a  spring-dashpot  model,  and  it  is 
shown  that,  whilst  the  rate  of  ordinary  elastic  deformation  is 
characterised  by  a  true  relaxation  time  related  to  the  ordinary 
macroscopic  viscosity,  the  rate  of  highly  elastic  deformation  is 
characterised  by  an  14  orientation  time/*  t,  as  expressed  by  Dt  = 
Djwo o(l  —  e“l/f),  which  is  related  to  the  modulus  of  high  elasticity 
by  a  friction  const,  that  is  the  ordinary  viscosity  and  to  which 
no  definite  physical  meaning  can  be  assigned.  In  this  latter  respect 
the  theory  diverges  from  Debye’s  treatment  of  dipole  rotation. 
If  a  dipole  is  attached  to  the  main  chain  in  an  amorphous  polymer, 
both  dipole  rotation  and  highly  elastic  orientation  are  affected  to 
the  same  extent  by  intermol.  forces,  and  both  processes  should 
have  the  same  time  consts.  This  hypothesis  is  supported  by  some 
experimental  evidence  and  by  a  consideration  of  energies  of  activation 
of  various  mob  rate-processes.  Orientation-time  distributions  are 
also  discussed,  F.  L.  U. 

Interaction  between  rubber  and  liquids,  V.  Osmotic  pressures  of 
polymer  solutions  in  mixed  solvents*  VI*  Swelling  and  solubility 
in  mixed  liquids.  G.  Gee  (Trans,  Faraday  Soc.,  1944,  46,  463 — 
468,  468—480). — V.  An  expression  is  obtained  for  the  free  energy 
of  dilution  of  a  ternary  mixture  of  polymers  +  two  liquids  by  one 
of  the  liquids,  and  is  applied  to  the  osmotic  equilibrium  between  a 
solution  of  a  polymer  in  the  two  liquids  and  a  second  phase  con¬ 
taining  only  the  two  liquids.  The  osmotic  behaviour  of  the  ternary 
solution  is  very  similar  to  that  of  a  solution  of  the  polymer  in  a 
single  liquid,  and  van  't  Hoff's  law  holds  at  infinite  dilution.  The 
distribution  of  the  two  liquids  in  the  solvent  and  solution  phases  is 
calc.  This  is  identical  only  if  the  heat  of  mixing  of  the  three  com¬ 
ponents  is  zero  and  if  the  two  liquids  have  equal  mol.  vols.,  whilst 
for  fairly  large  heats  of  mixing  the  %  difference  between  the  mol. 
ratio  of  the  liquids  in  the  two  phases  may  be  of  the  same  order  as 
the  vol.-%  of  polymer  in  the  solution. 

VI.  The  solvent  properties  of  a  mixture  of  two  liquids  arc  inter¬ 
mediate  between  those  of  the  constituents  only  when  these  mix 
ideally;  the  larger  is  the  heat  of  mixing,  the  greater  is  the  solvent 
power  of  the  mixture  relative  to  those  of  the  components.  Hence 
over  a  certain  concn.  range  a  mixture  of  two  non-solvents  may  be  a 
solvent.  The  same  principle  applies  to  the  swelling  of  a  cross- 
linked  polymer.  Methods  of  estimating  the  val.  of  the  consts.  in 
the  equations  derived  in  the  preceding  paper  are  discussed.  Ex¬ 
perimental  data  for  the  crit.  solubility  limits  of  unvulcanised  rubbers 
and  the  swelling  of  vulcanised  rubbers  are  semi-quantitatively 
explained  from  the  measured  heats  of  mixing  of  the  three  binary 
mixtures,  and  qualitatively  from  the  cohesive  energy  densities  of 
the  three  separate  components.  F.  L.  U. 

Ordered  swelling  state  of  nitrocellulose.  G.  V.  Schulz  (Z.  physikal. 
Ckem.,  1942,  B,  52,  253 — 256), — If  the  effect  of  concn.  of  cellulose 
nitrate  (I)-COMe2  mixtures  on  the  entropy  of  swelling  is  determined, 
it  is  found  that  the  entropy  is  negative  for  a  degree  of  swelling  (q) 
(vol.  to  which  1  cx.  swells)  <3,  and  positive  above  that.  This  is 
in  agreement  with  the  work  of  Kratky,  Sekora,  and  Treer,  who  have 
shown  that  at  comparatively  high  q  of  (I)  in  COMes,  definite  lattice 
structures  exist,  as  shown  by  AT-ray  analysis.  The  upper  limit  for 
the  occurrence  of  these  structures  is  q  —  3.  The  limit  between  the 
two  regions  appears  also  in  mechanical  properties  of  the  mixture. 
The  process  of  swelling  can  be  explained  on  the  basis  of  these 
observations.  For  comparatively  small  amounts  of  the  swelling 
agent,  the  forces  between  the  components  are  strong  enough  to 
maintain  the  solid,  lattice  arrangement.  With  the  addition  of 
more  of  the  swelling  agent,  the  distances  between  the  components 
increase,  the  binding  energy  of  the  (I)  mols,  decreases,  and  the 
lattice  breaks  down,  A.  J.  M. 

Structure  and  properties  of  cellulose  ester  films,  II.  Structure 
change  of  cellulose  nitrate  films  during  their  relaxation.  V.  A. 

Kargin,  P.  V.  Kozlov,  and  R.  V.  Zueva  (J,  Phys .  Client.  Russ.,  1943, 
17,  318— 325).— When  cellulose  nitrate  films  (from  COMeJ  were 
stretched  and  then  released,  a  part  (about  J)  of  their  birefringence 
disappeared  rapidly  (some  hr.  at  room  temp.,  and  some  sec.  at  100— 
150°)  but  the  rest  of  it  remained  for  days.  The  orientation  shown 
by  X-rays  was  permanent  at  room  temp,  but  disappeared  at  100 — 
150°.  Stretched  and  then  released  benzylccllulose  films  lost  their 
birefringence  completely  after  heating  at  100°;  no  orientation  as 
shown  by  X-rays  occurs  in  these  films.  It  is  concluded  that  relax¬ 
ation  of  stretched  films  takes  place  in  two  distinct  stages. 

J.  J.  B. 

Kinetics  of  isothermal  coagulation  of  non-colliding  particles. 
N,  N.  Sirota  (Compt.  rend »  Acad,  ScL  U.R.S.S .,  1943,  46,  234 — 
238), — Mathematical,  The  isothermal  coagulation  of  a  solid 
dispersion  phase  (spheroidal  cryst.  particles)  dispersed  in  a  solid 
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matrix  is  regarded  as  consisting  of  dissolution  of  the  particles  of 
the  disperse  phase  and  their  growth.  W.  R.  A. 

Electrokinetic  phenomena  in  relation  to  electrodialysis.  I.  I. 

Shukov  ( Uspechi  Chim,,  1943,  12,  265 — 286). — The  transference  no. 
of  CT  in  KC1  is  not  affected  by  collodion .  membranes  with  large 
pores  (radius  r  >  10~fi  cm.),  but  is  reduced  to  <0*3  when  r  is  <10"f 
cm.  For  a  given  r  the  reduction  is  the  larger  the  more  dil.  is  the 
KC1  solution;  this  is  explained  by  a  contraction  of  the  double 
layer  in  higher  concn,  The  ^-potential  has  a  max.  when  r  =  1G“& 
cm.  and  is  very  small  at  r  <  lO”7  cm. ;  it  is  a  definite  function  of  the 
permeability  of  the  membrane  for  HaO.  For  electrodialysis  the 
transference  nos.  n  in  the  membranes  are  more  important  than  the 
^-potentials.  According  to  the  vals.  of  n  in  the  membranes  of  a 
two-membrane  electrodialyser  the  middle  portion  can  be  diluted  or 
cone.  Positive  collodion  membranes  are  obtained  by  incorporating 
in  the  collodion  quinine'  or  nigrosine,  and  negative  ones,  by  incor¬ 
porating  Baden-blue.  The  smaller  is  r,  the  larger  is  the  difference 
between  the  n  of  different  ions,  J.  J.  B. 

VI.— KINETIC  THEORY.  THERMODYNAMICS. 

Fuga cities  in  gas  mixtures.  M.  Temkin  (J.  Phys.  Chem.  Russ., 
1943,  17,  414— 423).— A  thermodynamic  equation  for  the  fugacity 
of  a  component  of  a  gas  mixture  is  derived  ;  it  can  be  applied  if  the 
pressure  of  the  mixture  is  known  as  a  function  of  temp,,  vol.,  and 
composition.  Solutions  are  given  for  equations  of  state  of  the  van 
der  Waals  and  Kammerlingh-Onnes  types.  j,  j,  B, 

Dimerisatioo  in  perfect  solutions.  Analysis  of  data  of  Brown  and 
Bury,  W.  F,  K.  Wynne- Jones  and  G.  S.  Rushbrooke  {Trans. 
Faraday  Soc.,  1944,  40,  345—352). — The  cryoscopic  measurements 
by  Brown  and  Bury  (cf.  A.,  1926,  675)  for  several  solutes  in  dry 
PhN02  are  reconsidered.  By  avoiding  one  approximation  used  by 
these  authors  in  their  calculations,  and  by  using  a  new  formula 
involving  activity  coeffs.,  evidence  is  obtained  for  dlmerisation  of 
acids  (EtCOaH,  CHzPh-CO„H)  and  probably  of  j5-C10H7*OH,  but 
not  of  alcohols  (CHaBu£-OH,  CH*Ph*OH),  F.  L.  U. 

Properties  of  reversible  micelle  formation  from  the  viewpoint  of 
the  law  of  mass  action,  O.  Lamm  (Arkiv  Kami,  Min.,  Geol. ,  1944, 
18,  A,  No.  9,  22  pp.). — The  theory  of  simple  micelle  formation  (the 
aggregation  of  low- mol.  particles  with  increasing  concn.)  is  developed 
on  the  basis  of  the  law  of  mass  action.  The  more  complex  case 
where  the  equilibrium  const,  varies  with  particle  size  is  also  con¬ 
sidered,  assuming  a  statistical  distribution  of  particle  size.  If  for 
a  given  concn.  there  is  a  statistical  distribution  of  particles,  this  is 
true  for  all  concns.  Sedimentation  and  diffusion  and  their  connexion 
with  micelle  formation  are  discussed.  The  treatment  is  applied 
only  to  non-electrolytes.  A.  J.  M. 

Strengths  of  six  mo  no  carboxylic  acids  in  25%  aqueous  acetone  and 
20%  aqueous  sucrose.  I.  Davey  and  j.  F.  J,  Dippy  (J.C.S.,  1944, 
411— 415).— Dissociation  consts.  at  26°  have  been  determined  by  a 
conductivity  method  for  EtCO^H,  BzOH,  CHJPh*C02Hf  CHPhteC(XH, 
Ph'[CH2]2*COaH,  and  CHPh:CH-COtH.  “With  the  exception  of 
CHPh2sC02H,  the  Order  of  strengths  is  the  same  as  for  aq.  solutions. 
The  strengths  in  aq.  sucrose  are  >  those  in  FLO  despite  the  lower 
dielectric  const,  of  the  sucrose  solution.  CHPhyCOgH  is  anomalous 
since  the  strength  in  aq.  COMe2  is  <  instead  of  >  that  of  BzGH,  and 
the  strength  in  aq.  sucrose  is  <  in  HsO.  C.  R.  H. 

.  Binary  system  P206-2Ca05P20&.  W.  L.  Hill,  G,  T.  Faust,  and 
D.  S.  Reynolds  J.  Sci .,  1944,  242,  45'7 — 477).— Data  from 

quenching  experiments  are  recorded  and  phase  diagrams  presented 
for  the  equilibrium  relationships  between  P205  and  Ca2P207.  Eight 
cryst.  phases  are  stable  at  liquidus  temp.,  viz.,  tetragonal  ( ?) 
(P2Og)w  with  a  triple  point  at  580°  and  555  mm. ;  Ca0,2P206,  m.p. 
81U3;  2CaO,3P2G5,  incongruent  m.p.  774°;  j8-Ca03P20s»  m.p.  977° 
(metastable);  a-Ca  metaphosphate,  m.p.  984°;  tromelite,  observed 
as  a  series  of  solid  solutions  ranging  from  ^32  to  37%  CaO,  which 
is  metastable  below  915'“'  and  melts  incongruently  at  985°;  f$- 
2CaO,P205 ;  and  a-2Ca0,P205,  m.p.  1353°.  The  a  ^  jS  inversion 
points  of  Ca0,P206  and  2Ca0,P205  lie  at  963°  and  1140°,  respectively. 

Three-phase  pressures  for  solid  salt-solution-vapour,  I — III. 

(Miss)  A.  E.  Korvezee  and  P.  Dingemans  {Rec.  trav.  chim.,  1943,  62, 
625—638,  639 — 052,  653—657).—!.  The  “characteristic  coeff.M  (k) 
of  Kume  (A.,  1936,  1197)  depends  on  temp,  and  is  therefore  not  a 
characteristic  const,  for  each  substance.  This  variation  may  be 
small  (resorcinol)  or  large  (NaBr),  and  is  related  to  the  variation 
of  the  activity  of  H2G  with  the  molar  concn.  Moreover,  discon¬ 
tinuities  in  the  A-temp,  curves  occur  at  transition  temp.  The  v.p. 
of  the  saturated  solutions  relative  to  that  of  pure  HaO  at  the 
same  temp,  varies  approx,  linearly  with  temp,  along  the  three- 
phase  pressure  curves.  An  expression  is  given  for  the  activity  of 
the  H,G  in  the  saturated  solution  in  terms  of  the  relative  v.p. 

II.  For  salts  having  two  cryst.  forms  with  a  transition  temp, 
there  are  three  types  of  pressure-temp,  curves  possessing  either 
two  stable  max.  or  one  stable  and  one  metastable  max.  Equations 
are  given  for  the  relative  v.p. -temp,  curves  for  three  saturated 


solutions,  from  which  the  max,  in  the  pressure— temp,  curves  can 
be  calc,  with  an  accuracy  ~1%.  The  heat  of  transition  between 
two  cryst.  forms  can  be  obtained  from  the  differences  in  slopes  of 
the  relative  v.p.  curves  at  the  transition  temp.,  and  also  from  the 
difference  in  the  heat  of  crystallisation  of  the  two  forms  at  the  temp, 
of  the  max.  Data  and  calculations  are  given  for  the  systems 
H20“NH4N03,  HaO-AgN03>  and  HaO-KCNS  which  exemplify  the 
three  types  mentioned. 

„  III.  Expressions  are  derived  for  ideal  systems  connecting  the 
m.p.  of  substance  and  the  temp,  at  which  a  max.  occurs  on  the 
three-phase  pressure  curve  solid-saturated  solution-vapour,  and 
for  the  distances  between  the  temp,  of  the  two  max,  on  the  three- 
phase  pressure  curves  when  the  solid  occurs  in  two  modifications. 
Compared  with  all  the  known  systems  salt-H2Of  they  show  an  error 
~1%,  J.  O'M-B. 

Miaeralogical  aspects  of  the  system  FeO-Fe208-3IIiiO-Mn2Oa»  B. 
Mason  (Stockholms  Hogsk.  Min.  Inst ,,  Rept ♦  160;  Geol.  Foren.  i 
Stockholm  Fork,,  1943,  65,  97—180  ;  Bull.  Iron  Steel  Insi ,,  1944,  No. 
102,  32a) .—Chemical,  physical,  and  mineralogical  studies  of  the 
system  were  made  to  determine  the  phase  relations  with  the  view 
of  defining  the  limits  of  the  different  mineral  species  and  elucidating 
their  mutual  relations.  The  mineral  species  in  the  system  are  : 
magnetite,  Fe304;  haematite,  a-Fea03;  maghemite,  y-Fe203 ; 
manganosite,  MnO  ;  hausmannite,  Mn304 ;  bixbyite,  a-Mna03,  with 
up  to  ^60%  of  Fe203  in  solid  solution;  jacobsite,  (Pe,Mn)304 
(Mn304  16*7 — 54%) ;  and  vredenburgite  (Mn,Fe)304  (Mn304  54— 
91%).  The  literature  is  critically  reviewed.  R.  B.  C. 

Application  of  free  energy  equations  to  the  study  of  the  synthesis 
of  hydrocarbons  from  carbon  monoxide  and  hydrogen.  W.  W. 

Myddleton  (/,  Inst .  Petroleum,  1944,  30,  211 — 224). — The  vals.  of 
the  consts.  A,  B,  etc.  and  of  the  integration  const.  (/}  in  the  general 
free  energy  equation  AGT  =  A HQ  -J-  AT  log,  T  +  BXS  4*  CT?  -f- 
,  .  .  .+  IT,  where  A H0  is  regarded  as  the  change  in  heat  content 
in  hypothetical  reaction  at  abs.  zero,  have  been  calc,  from  known 
thermal  data  and  derived  equations  for  the  reactions  nCO  +(2 n  + 

■  1)H2  CnHzm  +  (2  +  «)H20  and  2*iCO  +  (n  +  l)H2->  CnH2fl+2  + 
nC02  over  the  range  25 — 250°.  Terms  in  D  contribute  <0*1%, 
those  in  C  +  D  <2%,  and  those  in  B  +  C  +  D  <10%  to  the  total 
free  energy.  Vals.  for  the  latter  are  given  for  the  lower  paraffins 
and  olefines.  The  reaction  in  which  C02  is  formed  has  a  higher 
negative  free  energy  than  that  producing  HaO,  and  the  formation 
of  C02  would  be  expected  to  accompany  the  latter  reaction.  Special 
conditions  at  the  catalyst  surface  are  suggested  as  a  reason  for  the 
inhibition  of  C()2  formation.  CO  may  be  adsorbed  by  the  catalyst 
by  either  dual  attachment,  when  H20  is  formed  by  reaction  with  H2, 
or  single  attachment,  when  H2  forms  C02  and  CH2  groups  which  are 
converted  into  CH4  by  the  action  of  chemi-sorbed  H.  Dual  attach¬ 
ment  does  not  occur  with  Fe  catalyst.  The  appearance  of  traces 
instead  of  large  amounts  of  C2H4  is  accounted  for  by  the  incorpor¬ 
ation  of  C2H4  actually  formed  into  the  building  up  of  hydrocarbon 
chains.  The  free  energy  relations  predict  appreciable  quantities 
of  iso-paraffins,  and  modifications  in  catalyst  and  in  reaction  con¬ 
ditions  may  be  able  to  increase  the  yield.  Conditions  which  favour 
aromatic  hydrocarbon  formation  are  less  likely  to  be  attained. 

C.  R.  H. 

Bond  energy  of  organic  compounds,  J.  K,  Sirkin  (/.  Phys.  Chem. 
Russ.,  1943,  17,  347 — 380). — The  heats  of  formation  of  org.  com¬ 
pounds  are  discussed.  They  can  be  considered  as  sums  of  bond 
energies ;  new  vals.  for  these  energies  are  calc.  They  often  appear 
to  be  identical  in  compounds  in  which  the  lengths  of  the  bond  are 
different,  and  sometimes  they  are  different  in  compounds  having 
equal  bond  lengths  (e.g.,  in  lower  and  higher  paraffin  hydrocarbons). 
The  groups  CHMe*  or  CMe*  have  a  greater  energy  content  than 
•CH2'CH2#  or  XH*CH2*.  The  largest  deviations  from  additivity 
are  due  to  resonance.  j.  j,  B. 

Thermochemistry  of  formaldehyde,  hexamethylenetetramine*  and 
their  derivatives.  M.  Delepine  and  M.  Badoche  (Compt.  rend., 
1942,  214,  777 — 780). —Heats  of  combustion  have  been  redetermined 
by  an  accurate  bomb  method,  giving  the  following  mol.  vals.  at 
const,  vol.  and  const,  pressure  :  J(CH20)3  120*9,  120*9;  1  /«(CH20)„ 
(polyoxy  methylene)  120*3,  120*3;  |[(CH20)fl,HsO]  120*05,  120*05; 
(CH2)6N4  1003*0,  1003*6;  (CH2)8N4,2HN03  953*6,  952*2;  C5H10O2Na 
(dinitrosopentamethylenetetramine)  866*1,  865*2;  C2Hft02N(  (tri- 
nitrosotrimethylenetriamine)  557*9,  556*2;  C3H8OttNft  (trinitrotri- 
methylenetriamine)  506*6,  503*0  g.-cal.  L.  J.  J. 

Heats  of  transformation  in  the  systems  wurtzite-sphalerite*  and 
cinnabar-metacinnabarite.  A,  F.  Kapustiaski  and  L.  G.  Tschent- 
zova  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1941,  30,  489—490).- — The 
heats  of  dissolution  of  synthetic  wurtzite  and  sphalerite  in  HC1  have 
been  determined  by  means  of  an  adiabatic  calorimeter  to  be  17*4 
and  50*2  g.-cal.  per  g.,  respectively.  These  vals.  give  3190  g.-cal. 
per  g.-mol.  for  the  heat  of  transformation  ZnS  (sphalerite)  ->  ZnS 
(wurtzite).  The  heats  of  dissolution  of  synthetic  cinnabar  and 
metacinnabarite  in  aq.  K2S  (38%)  and  KOH  (2%)  were  12*4  and 
16*5  g.-cal,  per  g.,  respectively,  giving  950  g.-cal.  per  g.-mol,  for  the 
heat  of  transformation  HgS  (cinnabar)  ->*-  HgS  (metacinnabarite) . 

A.  J.  M. 
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Exact  calculation  of  heats  of  dissolution  from  solubility  data,  A.  T, 
Williamson  (Trans.  Faraday  Soc.,  1944,  40,  42 1 — 436) . — Exact 
thermodynamical  treatment  leads  to  the  general  equation  AH  ~~ 
vR  r» (dm/d T) wt>[ (01ogs  yjdm)T  +  for  the  heat  of  dis¬ 

solution,  where  v  is  the  no.  of  ions  per  mol.  of  an  electrolyte,  m  is 
the  molality  of  the  saturated  solution,  and  y  the  mean  activity 
coelf.  of  an  electrolyte  (for  non-electrolytes  v  =  1  and  y  —  ft,  the 
fugacity  of  the  solute).  Vais,  of  AH  calc,  from  data  for  KC1, 
Ba(N03)2,  Na2C03,  NaOH,  and  CO(NH2)2  agree  well  with  calori¬ 
metric  determinations.  An  appendix  contains  alternative  forms  of 
the  equation  for  use  with  different  kinds  of  experimental  data 
(solvent  activities,  osmotic  coeffs.)  and  for  solvated  solutes. 

F.  L.  U. 

Energies  of  solution  of  silica  In  water  and  hydrochloric  acid,  P.  G. 

Nutting  (J.  Chem.  Physics ,  1944,  12,  347— 348).— Energy  relations 
relating  to  Si(OH)4  solutions  are  calc,  from  the  solubility  of  pure  SiOa 
in  H20  and  HC1  solutions.  Most  of  the  energy  change  is  due  to 
the  first  H20  taken  on  during  hydration  of  the  Si02,  the  second  Bl2G 
differing  little  in  energy  from  the  solvent.  L.  J.  j. 

Calorimetric  study  of  the  absorption  of  acetone  by  jETmethyl- 
glucose  tetranitrate  and  jfi-meihylcellobiose  hepianitrate,  E.  Calvet 
and  A.  Maurizot  (Compt,  rend 1943,  216,  51— 52).— The  heat  of 
absorption  of  COMe2  by  jS-methylglucose  tetranitrate  (I)  and  )3- 
methylcellobiose  heptanitrate  (II)  has  been  determined.  The  results 
are  expressed  as  the  amount  of  heat  given  out  when  n  mols.  of  COMe2 
attach  themselves  to  a  C8  group.  For  n  <1,  (I)  and  (II)  adsorb 
COMcg.  For  n  —  I,  a  liquid  phase  appears.  The  solid  phase 
disappears  when  n  =  5  for  (I),  and  when  n  —  3  for  (II).  The  curve 
of  heat  of  adsorption  against  n  is  linear  up  to  n  =  3,  and  there  is  a 
max.  at  n  —  6  for  both  (I)  and  (II).  This  max.  is  6750  g.-cal.  for 
(II)  and  5400  g.-cal.  for  (I).  The  heat  of  dissolution  per  Ca  group 
is  —4000  g.-cal.  for  both.  Comparison  is  made  with  the  results  for 
the  cellulose  nitrates  (III),  where  a  max.  is  also  obtained  for  n  =  6. 
The  form  of  the  curve  of  heat  of  absorption  against  n  is  also  the  same, 
but  in  the  case  of  (III)  the  max.  heat  evolved  is  ~4  times  >  that  for 
(I)  and  (II),  and  the  total  heat  of  dissolution  is  positive.  The 
difference  is  due  to  the  fact  that  (I)  and  (II)  are  cryst.,  and  dissolve 
readily  in  COMe2,  the  dispersion  in  the  solvent  (negative  thermal 
effect)  taking  place  at  the  same  time  as  gelatinisation  (positive 
effect),  whereas  in  (III)  the  dispersion  does  not  occur  at  the  outset 
of  gelatinisation.  A.  J.  M. 

VII. — ELECTROCHEMISTRY. 

Electrical  conductance  of  aqueous  solutions.  I.  Sodium  and 
potassium  bromates  at  25°,  and  the  conductance  of  the  bromate  ion* 

J.  H.  Jones  (J.  Amer.  Chem .  Sac,,  1944,  66,  1115— 1116}.— Vais,  of 
A  have  been  measured  at  25°  for  aq.  KBrOs  (O' 0006—0 Tom.)  and 
aq.  NaBrOg  (0*0005 — 0*5m.)  and  p  of  aq.  NaBrOs  (0*0005 — 0-3m.) 
have  been  determined  at  25°.  A0  for  BrO/  at  25e  is  55-78 ffiO'65. 

W.  R.  A. 

Electrical  conductivity  of  the  thoria-eeria  system.  M.  Foex 
(Comfit,  rend.,  1943,  216,  443 — 445).— The  conductivity  of  ThOa™ 
Cc02  mixtures  has  been  measured  at  800s  and  1200°  In  atm.  of  Ot, 
Na,  and  H2,  and  In  a  vac.  Max.  resistivity  Is  found  with  1  mol.-% 
CeOa  in  Ng  and  in  a  vac. ;  in  02  a  flat  max.  exists  with  1—2  moh-% 
CeOs,  whilst  in  H2  no  max.  Is  found,  the  resistivity  decreasing  con¬ 
tinuously  with  increasing  [CeOR],  Outside  this  range  resistivity 
decreases  with  increasing  [CeOJ  in  all  cases,  but  In  O,  that  of  CeO£ 
Is  slightly  decreased  by  addition  of  1—5  mol.-%  ThO£-  L.  J.  J. 

Physical  properties  of  isomeric  oximes,  L  Molecular  conduc- 
tivities  in  liquid  sulphur  dioxide  of  isomeric  aldoximes.  N.  K. 

Patwardhan  and  S.  S.  Deshapande  (/.  Indian  Chem .  Soc.,  1944,  21, 
135 — 138). — Mol.  conductivities  for  liquid  S08  solutions  of  benzald- 
oxime  and  its  o-,  m-t  £-NOa-  and  ^-OMe-derivatives  and  of  furfur- 
aldoxime  and  cinnamaldoxime  have  been  measured.  The  jS- 
aldoximes  have'  higher  conductivities  than  the  a-aldoximes,  sug¬ 
gesting  that  the  0- forms  are  **  anti  ”  and  the  a- for  ms  "  synP 

C.  R.  H. 

Effect  of  adsorbed  layers  of  molecules  o!  dielectrics  on  the  contact 
potential  difference  between  two  metals.  J.-H.  von  Duhn  (Ann. 
Physik,  1943,  [v],  43,  37— 52).— Contact  p.d.  of  Ni,  Cu,  Ag,  Ta, 
and  Pt  surfaces,  saturated  with  vapours  of  paraffins,  aliphatic 
alcohols,  and  CiH0»  PhMe,  and  PhCl  at  a  pressure  of  2 — 10~4  mm. 
Hg,  and  measured  against  a  normal  electrode,  are  ~  v.  The 
p.d.  varies  with  the  adsorption  pressure,  the  electron  structure  of 
the  metal,  and  the  mol.  refraction  of  the  adsorbate,  but  nqt  with  the 
dipole  moment  of  the  latter.  TL.  J.  J. 

Applicability  of  Nernst  formulae  to  amphoteric  adsorbents.  A.  N. 

Frumkin  (Compt.  rend.  Acad.  Set.  U.R.S.S.,  1941,  30,  417 — 419). — 
The  p.d.  between  the  surface  of  an  amphoteric  non-conducting 
adsorbent  and  the  solution  can  be  expressed  by  the  same  relation 
as  for  a  H  electrode  provided  that  the  no.  of  adsorbing  groups  on 
the  surface  is  great  enough.  W.  R.  A. 

Theory  of  hydrogen  ion  discharge.  HL  Palladium*  A.  Frumkin 
and  N.  Aladjalova  (Acta  Physicochint 1944,  19,  1 — 35).— The 
properties  of  Pd  electrodes  depend  largely  on  the  nature  of  their 


surface.  Experimental  results  indicate  that  the  overvoltage  of  Pd 
during  evolution  of  H  consists  of  two  parts.  One  of  them  is  almost 
independent  of  the  nature  of  the  solution,  and  is  slowly  attained 
after  switching  on  the  current.  It  also  disappears  slowly  when  the 
current  is  switched  off,  and  can  be  transmitted  to  the  diffusion  side 
of  the  electrode.  This  Indicates  that  it  is  an  equilibrium  potential 
between  H3  dissolved  in  the  metal  and  that  in  the  electrolyte.  The 
other  part  of  the  overvoltage,  which  may  reach  high  vals.  in  alkaline 
solutions,  is  not  connected  with  evolution  of  H,  but  depends  on  the 
electrochemical  reaction  itself  quite  apart  from  the  electrodes.  This 
overvoltage  is  not  affected  by  transition  of  Pd  from  the  a  to  the  jS 
phase.  It  is  independent  of  the  area  of  Pd  covered  by  .the  H2. 
The  mechanism  of  the  process  accounting  for  these  facts  is  based  on 
the  theory  of  slow  discharge.  Equations  are  deduced  showing  the 
overvoltage  to  be  composed  of  two  parts,  one  depending  on  the 
intensity  of  current,  the  other  on  the  equilibrium  potential  of 
adsorbed  H2,  in  accordance  with  the  experimental  facts.  The 
theories  of  Farkas  (A.,  1937,  I,  75,  253)  and  of  Hickling  et  ah  (A., 
1943,  I,  18)  are  discussed  in  the  light  of  the  experimental  results. 
The  poisoning  of  Pd  electrodes  is  briefly  considered.  A.  j.  M. 

Effect  of  temperature  on  the  discharge  of  N/  ions  and  OH"  ions  in 
solutions  of  azides.  E.  T.  Verdi er  (Compt.  rend.,  1943,  216,  183— 
185;  cf.  A.,  1942,  I,  268) —In  order  to  confirm  the  equation  AN  = 

k Ka e"~  •  Teb F J  (Kji  is  a  factor  depending  on  the  principal  optical 
absorption  of  HN3,  W  is  energy  of  activation  of  the  photogenic 
reaction,  V  —  potential,  J  —  intensity  of  current)  for  the  intensity 
(AN)  of  the  ultra-violet  ray  emitted  at  the  anode  in  the  electrolysis 
of  HN3  and  NaN3,  the  effect  of  temp,  on  the  radiation  has  been  in¬ 
vestigated.  The  curve  of  log  (K jKj)  against  (1/T)  (K  —  A >.Kaq~wJbt) 
shows  two  straight  lines  separated  by  discontinuities  at  12°  and  18°. 
The  slopes  of  these  lines  give  energies  of  activation  of  9500  g.-cal. 

(0 — 12°)  and  5500  g.-cal.  (18 — 40°).  It  appears  that  OH'  alone  are 
discharged  at  temp.  <12°  and  N3  only  above  18°.  A.  J.  M. 

Influence  of  the  anion  on  the  capacity  of  a  mercury  electrode  in 
dilute  solutions,  M,  Vorsina  and  A.  Frumkin  (Acta  Physicochint. 
U.R.S.S.,  1943,18,  341 — 350}.- — As  an  extension  of  an  earlier  investig¬ 
ation  (cf.  A,,  1944,  I,  245)  the  capacity  (C)  of  a  Hg  electrode  in 
solutions  of  HgS04,  NaOH,  Na^SO^,  HO,  KC1,  HBr,  and  IvBr  has 
been  measured.  The  val.  of  Cm|n.  is  >  the  val.  calc,  according  to 
the  Stern  double  layer  theory  when  sp.  adsorption  is  neglected. 
The  magnitude  of  Cmin.  and  the  corresponding  val.  of  the  potential 
depend  on  the  adsorbability  of  the  anion,  increase  In  the  latter 
being  accompanied  by  an  increase  in  Cmin..  Where  anion  adsorption 
is  strong,  as,  e:g.t  with  appreciable  concns.  of  I',  C^io.  disappears 
altogether,  C.  R.  H. 

Polarographic  reduction  o!  rhodium  compounds,  J.  B.  Willis 
(J.  Amer.  Chem.  Soc .,  1944,  66,  1067 — 1069). — Rh  complexes  formed 
between  RhCl3  and  KCN,  KCNS,  KC1  +  C6H5N,  and  NH4C1  are 
stable  towards  Hg  and  give  well-defined  polarographic  steps.  Each 
reduction  takes  place  from  Rh111  to  Rhn  and  in  no  case,  except 
possibly  with  KCNS,  was  the  Rhn->Rh  step  observed.  There  is 
evidence  that  the  reducible  ions  formed  are  [Rh(CN)e]"fi 
[Rh(CNS)e]'"  [Rh(CBHBN)#]**\  and  [Rh(NHB)BCl]’\  .Some  Rh  com¬ 
plexes  show  no  polarographic  steps.  W.  R.  A. 

Reduction  of  quinaldinic  acid  at  the  dropping  mercury  cathode. 
J.  T.  Stock  ( J.C.S. ,  1944,  427 — 430). — Current-voltage  curves  of 
0*001  M-quinaldinic  acid  (I)  in  well-buffered  aq.  solutions  at  25e 
over  the  pH  range  1*5—12  have  been  obtained.  (I)  is  reducible 
over  the  entire  range,  the  principal  product  being  dihydroquinaldinic 
acid.  At  low  pH  the  curves  consist  of  two  waves  separated  by  a 
max.  As  pH  is  increased  the  lower  wave  Is  shifted  towards  more 
negative  potentials,  the  upper  wave  decreases  in  height,  finally 
vanishing  at  pH  4,  and  the  max.  broadens.  This  max.  can  be 
completely  suppressed  by  addition  of  0-02%  of  gelatin,  but  at  the 
same  time  the  lower  wave  moves  to  more  negative  potentials  and 
the  upper  wave  disappears.  Up  to  pH  6  the  relation  =  —  (0*52  + 
G*0€pH)  v.  holds  for  the  lower  wave.  The  height  of  the  wave  is 
ce  concn.  of  (I),  and  measurement  of  wave  heights  provides  a  means 
of  determining  (I)  polarographically,  C.  R.  H. 

Polarographic  investigation  of  cysteine,  glutathione*  and  ascorbic 
acid.  R.  G.  Rieser  (Univ.  Pittsburgh  Bull.,  1944,  46,  220—226). — 
Half-wave  potentials  and  diffusion  coeffs.  for  reduction  of  cysteine 
and  oxidised  glutathione  are  calc,  from  polarographic  data.  The 
latter  gives  normal  diffusion  current-voltage  curves  from  pH  9*3 
to  2n-H„504.  At  pH  TO  and  2*2  the  diffusion  current  is  oc  the 
concn.  Dehydroascorbic  acid  does  not  give  a  reduction  polarogram 
at  pH  3*1—10*6.  Reduction  of  cysteine  and  dithiodigly collie  acid 
shows  similar  mixed  potential  polarograms.  CH2TC02H  with  the 
appropriate  thiol  compound  at  pH  TO  gives  a  quant,  yield  of 
oxidised  glutathione  and  a  90%  yield  of  cysteine.  L.  J.  J. 

Ohmic  resistance  of  local  cells  in  the  process  of  dissolution  of 
metals  in  acids.  B,  Levitsch  and  A.  Frumkin  (A  eta  Physicochim. 
U.R.S.S.,  1943,  18,  325 — 340). — The  conditions  determining  the’ 
behaviour  of  the  cathode  of  a  local  cell  are  considered  on  the  assump¬ 
tions  that  the  cathode  Is  an  inclusion  having  the  shape  of  a  disc, 
anode  potential  is  zero,  anode  polarisation  is  neglected,  and  the 
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cathode  is  strongly  polarised.  The  max.  sp,  resistance  per  unit 
area  opposed  to  the  current  flowing  to  the  centre  of  the  cathode 
•  disc  is2rajTTx,  where  r0  is  the  radius  of  the  disc  and  x  is  the  conductivity 
of  the  electrolyte.  As  examples,  the  effect  of  inclusions  of  Sb  in 
Pb  and  Ni  in  Zn  when  H2S04  is  the  solvent  has  been  calc.  In  the 
first  case  the  ohmic  potential  drop  may  be  neglected  even  for  large 
inclusions  and  in  the  second  it  is  >13  mv.  if  r0  is  cm.  Where 

the  ohmic  potential  drop  cannot  be  neglected,  changes  in  electrolyte 
concn,  at  the  cathode  surface  should  Be  taken  into  account. 

C.  R.  H. 

Graphical  method  o!  calculating  polyelectrode  electrochemical  sys¬ 
tems  as  applied  to  corrosion  processes.  N.  D.  Tomaschov  (Compt. 
rend .  Acad .  Sci.  U.R.S.S.,  1941,  30,  62 1 — 623) . — Comparison  of 
cathode  and  anode  polarisation  curves  makes  it  possible  to  calculate 
the  work  of  each  separate  electrode  in  a  polyelectrode  system  with 
any  no,  of  electrodes.  The  relative  surface  area  of  each  electrode 
in  the  system  must  be  known,  and  the  cathode  and  anode  polaris¬ 
ation  curves  (c.d.  against  potential)  under  conditions  close  to  the 
working  conditions  of  the  system  must  be  plotted  for  each  com¬ 
ponent  of  the  system  separately.  The  assumption  is  then  made 
that  the  effective  potentials  of  all  the  electrodes  of  the  system 
become  equal  as  the  result  of  polarisation.  This  is  usually  the  case 
if  the  total  ohmic  resistance  is  small.  The  c.d, -potential  curves 
are  replotted  on  a  general  current-potential  diagram.  The  general 
potential  of  the  system  is  the  potential  at  which  the  sum  of  all  the 
cathode  currents  equals  the  sum  of  all  the  anode  currents.  The 
curve  indicates  which  electrodes  will  act  as  cathodes  and  which  as 
anodes.  In  some  cases  the  polarisation  curves  for  the  individual 
electrodes  can  be  calc,  but  they,  usually  have  to  be  obtained  ex¬ 
perimentally.  A.  J.  M. 

VIII.— REACTIONS. 

Explosives  reactions*  I.  Chain  reactions  and  gaseous  explosions, 
M.  F.  R.  Mulcahy  and  A.  Yoffe  (/,  Proc .  Austral.  Ghent.  Inst.,  1944, 
2,  106—120),— An  introduction  to  the. theory  of  chain  reactions  and 
gaseous  explosions,  C.  R.  H, 

Temperature  gradients  in  gaseous  explosions.  A.  S.  Leah  ( Nature , 
1943,  152,  303 — 340) . — Mean  gas  temp,  in  the  burnt  portion  of 
explosive  mixtures  may  be  obtained  by  photographically  recording 
flame  travel  and  simultaneously  measuring  pressure  rise  by  a 
diaphragm  type  of  indicator;  a  large  spherical  explosion  vessel, 
with  central  ignition,  is  used.  Experiments  with  10%  Og  +  90% 
CO  indicate  a  rise  in  temp,  as  the  flame  travels  outward  from  the 
spark,  thus  confirming  David's  theory  that  the  latent  energy 
decreases  in  the  same  direction.  E.  R.  R. 

Temperature  of  flame  gases,  W.  T.  David  {Nature,  1943,  152, 
278). — Considerable  differences  in  temp,  indicated  by  thermometric 
substances  immersed  in  CO-air  and  CH4-air  mixtures  are  observed 
when  bare  and  quartz-covered  Pt— Rh  wires  were  used.  The  differ¬ 
ences  are  largely  due  to  the  recombination  of  abnormally  dissociated 
products  on  the  surface  of  the  wire,  In  CO-rich  mixtures  this 
effect  is  apparently  suppressed.  E.  R,  R. 

Theory  of  slow  combustion,  L.  Landau  Physicochim ,,  1944, 
19,  77 — 85). — The  transference  of  heat  from  burning  products  of 
combustion  to  unburnt  gas  is  usually  assumed  to  be  by  simple 
thermal  conduction.  The  stability  of  such  a  system  is  considered, 
and  it  is  shown  that  the  above  assumption  is  not  justified,  as  con¬ 
vection  also  plays  a  dominating  part.  The  combustion  of  liquids  is 
also  considered.  .  A.  J.  M. 

Ignition  of  carbon  and  kinetics  of  its  reaction  with  oxygen,  Z. 
Klibanova  and  D.  Frank-Kamenetzki  {Acta  Physicochim,  U.R.S.S., 
1943,  18,  387 — 406).- — The  kinetics  of  the  reaction  between  C  and  03 
at  ordinary  pressure  and  at  high  temp,  have  been  measured  by  a 
method  based  on  the  determination  of  the  temp,  which  a  C  filament 
must  attain  before  it  ignites  in  a  stream  of  air  or  other  02-containing 
gas.  The  abs.  reaction  velocity  at  ^1200°  K.  is  ^10~4  mol.  per  c.c. 
per  sec.,  a  vah  of  the  same  order  as  is  obtained  by  other  methods. 
The  present  data  show  a  temp. -dependence  which  suggests  an 
activation  energy  energies  previously  reported.  The  present 
vah  is  75 — 135  kg, -cal.  per  mol.,  corresponding  with  a  reaction 
order  0*4—  0-8,  and  definitely  <1.  C.  R.  H. 

Oxidation  of  carbon,  Z.  F.  Tschuchanov  (Compt.  rend .  Acad .  Sci. 
U.R.S.S.,  1940,  28,  32— 38).— Velocities  of  oxidation  of  electrode  C 
at  720—770°  K.  (Chaikina,  A.,  1938,  I,  628}  correspond  with  energies 
of  activation  43,000  and  37,000  g.-cal.  per  g.-mol.  for  the  reactions 
3C  +  20 2  (ads.)  =  C304  and  C304  +  C  +  02  (gas)  =  2CO  +  SCO,, 
respectively.  Corresponding  vals.  from  the  velocity  of  oxidation 
of  active  wood  charcoal  (Tschuchanov,  A.,  1941,  I,’  272)  at  873— 
973°  k.  are  ~19,000  and  ^-27,000  g.-cal.  per  g.-mol.  Divergent 
results  obtained  by  other  authors  in  different  temp,  ranges  are 
explained  by  the  simultaneous  variation  of  the  velocity  coeffs.  of 
the  above  two  reactions  with  temp.  L.  J.  J. 

Reaction  of  unsaturated  halides  with  sodium  vapour,  A.  G. 
Evans  and  H.  Walker  (Trans.  Faraday  Soc .,  1944,  40,  384 — 397). — 
Speeds  of  reaction  of  a  no.  of  org.  halides  with  Na  have  been 
measured,  and  the  velocity  coeffs.,  together  with  calc,  collision  nos. 


and  activation  energies,  are  recorded.  In  many  cases  the  velocity 
is  >  would  be  expected  from  the  corresponding  C-halogen  bond 
strength,  and  the  possibility  of  accounting  for  these  anomalies  by 
extra  resonance  forms  in  the  transition  state  is  discussed.  F.  L.  U. 

Kinetics  of  anionotropie  rearrangement*  I,  Rearrangement  of 
propenylethynylearbinol.  E.  A.  Braude  and  E.  R.  H.  Jones.  J3, 
Medium  effects  in  the  oxotropy  of  propenylethynylearbinol.  Deter¬ 
mination  of  isodielectric  energies  of  activation.  E.  A.  Braude  (J.C.S., 
1944,  436—443,  443 — 449).— -I.  The  acid-catalysed  anionotropie 
rearrangement  reaction  CHMelCH*CH  (OH)  *C;CH  (I)  -> 
OH*CHMe*CHICH*C-CH  (II)  is  of  the  first  order  (in  20%  aq.  EtOH) 
for  (I)  concns.  ranging  from  0*02  to  0*15  mol.,  the  velocity  coefL, 
h,  decreasing  slightly  at  higher  (I)  concn.  k  vals.  were  measured 
from  the  changes  in  absorption  of  ultra-violet  light.  (II)  is  formed 
to  an  extent  >98%.  k  is  oc  stoicheiometric  acid  concn.,  CA, 
when  CA  is  <0Tm.  ;  at  higher  CA  vals.  k  becomes  oc  Hammett's 
acidity  function,  (H0).  Catalysis  was  studied  over  the  concn. 
range  0-02— 4m.  for  HC1  and  0*02— 2m.  for  H2S04.  An  attempt 
was  made  to  compare  catalytic  activity  of  different  concns.  of  buffered 
solutions  of  AcOH  of  const.  pH  with  catalytic  activities  of  un¬ 
buffered  AcOH  solutions.  Variation  of  k  with  the  acid  dissociation 
const.,  KAi  was  studied  for  8  acids  used  in  1m.  concn.,  the  KA  vals. 
ranging  from  1*2  x  10“-  to  1*8  X  10~6.  The  salt  effect  is  positive 
and  oc  (H0).  Vals.  of  E  over  the  temp,  range  0 — 60°  for  different 
acids  and  acidities  vary  from  19,000  to  24,000.  In  0*4m-HCI  the 
vals.  of  k  as  measured  from  the  change  of  optical  rotation  in  a  solu¬ 
tion  of  a  resolved  sample  of  (I)  ([a]|?  +45°)  and  that  obtained  from 
the  light  absorption  changes  are  respectively  27-5±l*5  x  104  minx1 
and  -32*8 ±0*6  X  10€  minx1  Reaction  mechanism  is  interpreted 
in  terms  of  a  reversible  oxonium  ion  formation,  (I)  +  accom¬ 
panied  by  an  irreversible  electronic  rearrangement,  followed  again 
by  a  reversible  decomp,  of  the  oxonium  ion  into  (II)  +  H+  the 
process  being  named  '*  oxotropy.” 

II.  Variation  of  A*  with  change  in  the  EtOH /H20  ratio  (between  20 
and  100%  EtOH)  has  been  studied  over  a  wide  range  of  HC1  concns, 
(0*1— 4m.)  and  of  temp.  (30—60°)  ;  the  variation  is  also  recorded 
for  0*2m-H2SO4.  m-H3P04,  and  m-AcOH,  all  at  60°,  the  changes  in  the 
EtOH/H3G  ratio  being  between  0  and  100%  EtOH  in  the  case  of 
AcOH.  k  decreases  with  increasing  proportion  of  EtOH.  For 
EtOH  >80%  in  HC1,  the  results  are  accurately  represented  by  the 
equation  log  k  =  tnD  +  n,  where  D  is  dielectric  const.,  m  and  » 
being  const,  for  a  given  acid  concn.  and  temp.;  at  EtOH  >90% 
k  rapidly  increases  again.  The  equation  does  not  apply  in  H3P04 
or  AcOH  when  EtOH  is  >60%,  and  when  4M-HC1  is  used.  The 
vals.  of  E  (Arrhenius)  range  from  22,000  for  20%  EtOH  to  25,700 
for  80%  EtOH  in  the  case  of  0*1m-HC1;  the  corresponding  vals. 
for  0*4m-HC1  and  M-HC1  and  for  m-HCI  (100%  EtOH)  are  respec¬ 
tively  23,500  and  27,500;  24,200  and  26,500;  and  22,500.  The 
isodielectric  energies  of  activation  (energies  of  activation  for  a  solvent 
of  temp. -invariant  dielectric  const.)  are  adduced  in  the  discussion 
of  reaction  mechanism.  Experimental  results  are  discussed  in 
relation  to  work  done  by  other  investigators ;  the  various  modern 
concepts  used  point  to  rearrangement  rather  than  to  proton  transfer 
as  the  rate-determining  step.  j.  Le. 

Influence  o!  alkyl  groups  on  reaction  velocities  in  solution.  V* 
Formation  ol  phenyltrialkylammonium  iodides  in  methyl  alcohol. 
D.  P,  Evans  ( J.C.S.,  1944,  422— 425).— Reaction  rates  of  Mel  with 
NPhMe,  (I),  NPhMeEt  (II),  NPliMeBu0  (III),  and  NPhBu%  (¥11) 
were  found  to  be  of  the  second  order;  those  of  Mel  with  JNPhEt2 
(IV),  NPhEtPra  (¥},  and  NPhPr%  (VI)  showed  slight  autocat  a  lysis. 
Vals.  of  E  for  (I),  (II),  (III),  (IV),  (V),  (VI),  and  (VII)  are  respectively  : 
15,200,  15,400,  15,430,  18,000,  19,030,  19,060,  .19,000;  those  for, 
log  PZ  are:  6*9,  6*9,  6*7,  7*7,  8*2,  8*1  and  8-1 ;  the  temp,  ranges 
of  reactions  are  :  25—65°,  45—84°,  45—84°,  and  65—100°  for  the 
rest.  The  large  increase  in  both  the  E  and  the  log  PZ  vals.  in 
passing  from  methylalkylanilines  to  higher  alkylanilines  is  note¬ 
worthy  ;  the  possible  causes  of  this  effect  are  discussed,  the  likelihood 
of  stcric  effect  being  emphasised.  The  comparison  of  dialkyl- 
aniline-Mel  reaction  velocities  (in  MeOH,  at  65°)  with  those  of 
dialkylaniline-allyl  bromide  (in  EtOH,  at  40°)  shows  that  the 
variation  in  velocity  from  base  to  base  is  independent  of  the  alkyl 
halide  and  is  governed  by  the  nature  of  the  alkyl  groups  in  the  base ; 
the  velocity  coeffs.  of  the  two  sets  of  reactions  decrease  in  the  order 
Mc2  >  Me  Et  >  Me  Pr  >  Et2  >  Et  Pr  >  Pr2.  J.  Le. 

Kinetics  of  aromatic  sulphonation  reactions/  Sulphonation  of  p- 
nitro toluene  and  of  chlorobenzene  by  sulphur  fcrioxide*  K.  D. 
Wadsworth  and  C.  N.  H  in  she  I  wood  { J.C.S. ,  1944,  469—473  ;  cf.  A,, 
1939,  I,  570). — The  sulphonation  reactions  of  £-GeH4Me’N02  (I)  and 
of  PhCl  were  found  to  be  of  the  second  order  with  respect  to  S03, 
the  velocity  coeffs.  being  determined  from  the  initial  reaction  rates 
at  different  S03  concns,  Both  reactions  show  strong  retardation 
with  time,  being  in  this  and  other  respects  similar  to  the  PhNOs 
sulphonation  with  S03.  The  kinetic  data  for  PhNOz,  (I),  and 
PhCl  sulphonations  are  respectively  :  E  =  11,400,  11,025,  and  7720 ; 
log  PZ  —  3*91,  4*79,  and  5-14;  the  probability  factor  P  =  1*9  x  10™L 
1*65  X  and  3*2  X  10_e;  the  temp,  ranges  of  reactions  were 

25-— 100°,  0—60°,  and  0—40°.  The  retardation,  of  reactions 
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is  ascribed  to  the  formation  of  a  complex  [Ar*S03H#SOa] ;  the 
second  order  may  be  due  to  2  S03  mols.  reacting  either  singly  or 
as  a  dimer,  S2Oa.  The  reactions  were  carried  out  in  PhNOs ;  the 
reaction  rates  were  retarded  by  H2S04  at  low,  but  were  little 
influenced  at  higher,  temp.  J.  Le. 

Comparative  study  ol  the  kinetics  and  mechanisms  of  formation 
of  the  phenylhydrazone,  semicarbazone*  and  oxime  of  rf-e arvone* 

G.  H.  Stempel,  jun.,  and  G.  S.  Schaffel  [J.  Anmr .  Chem .  Soc.t  1944, 
66,  1 1 58—1 161).—' The  reactions  between  NH2OH(  NHPh*NH2,  and 
semicar  bazide  (I)  and  rf-carvone  proceed  by  the  same  mechanism, 
are  acid-catalysed,  show  no  salt  effect,  and  have  velocities  oc 
the  concns.  of  the  ketone  and  the  carbonyl  reagent.  Data  agree 
with  Hammett's  mechanism  for  the  (I)  reaction.  W.  R.  A. 

Velocity  and  yield  in  continuous  reaction  systems.  K.  G.  Denbigh 
(Trans.  Faraday  Sac.,  1944,  40,  352 — 373). — Two  types  of  process 
arc  considered,  one  (tubular  reactor)  in  which  the  reactants  flow  in 
uniform  motion  through  a  single  vessel,  with  no  mixing  between 
different  points  on  the  line  of  flow,  the  second  in  which  the  reactants 
flow  continuously  through  a  series  of  tanks,  in  each  of  which  a 
uniform  eonen.  is  maintained  by  stirring.  The  kinetics  of  processes 
of  the  latter  type  are  often  susceptible  of  much  simpler  mathematical 
treatment  than  are  those  of  the  former,  since  the  evaluation  of 
integrals  is  not  involved.  Equations  giving  the  size  of  reaction 
space  required  for  a  given  rate  of  output  of  reaction  product  are 
given.  Where  unwanted  side  reactions  occur  the  tubular  reactor 
gives  the  higher  yield  when  the  useful  reaction  is  of  higher  order 
than  the  wasteful  reaction,  whilst  in  the  opposite  case  the  stirred 
tank  reactor  is  to  be  preferred.  In  reversible  consecutive  reactions, 
the  highest  yield  in  a  given  time  is  obtained  when  the  vah  of  some 
parameter,  such  as  temp.,  is  so  adjusted  that  the  reaction  velocity 
is  the  max.  possible  at  every  moment.  This  principle  is  applicable 
to  such  processes  as  the  catalytic  oxidation  of  SOa  and  the  synthesis 
of  NH3,  and  the  latter  is  given  a  detailed  numerical  treatment. 

F.  L.  U. 

Analytical  expressions  of  kinetic  curves  o!  phase  transformations 
accounting  for  the  dimensionality  of  growth  of  transformation  pro« 
ducts  and  the  magnitude  of  three-dimensional  nuclei.  N.  N.  Sirota 
(Compt.  rend.  Acad .  Set.  U.R.S.S.,  1942,  30,  175 — 179). — From 
Tammann’s  concept  of  a  phase  transformation  as  a  process  of 
creation  of  centres  of  new  phases  and  the  growth  of  these,  kinetic 
expressions  for  phase  transformations  are  deduced  on  the  assumption 
that  the  transformations  are  isothermal  and  that  the  vol.  of  the 
mother  phase  remains  const.  Influence  of  the  dimensionality  of 
the  growth  of  the  centres  of  the  transformation  products  and  of  the 
size  of  the  three-dimensional  nuclei  is  taken  into  account.  For 
a  small  linear  velocity  of  growth  of  the  new  phase  (I)  and  a  large 
velocity  of  the  formation  of  centres,  the  magnitude  of  the  three- 
dimensional  nuclei  must  be  considered.  If  the  linear  growth  ceases 
the  kinetics  are  similar  to  those  of  a  first-order  change.  Except 
for  the  case  of  (I),  the  velocity  coeff.  is  oc  the  power  of  the  time  to  the 
dimensionality  of  the  growth.  Variation  of  the  probability  of 
formation  of  two-  and  three-dimensional  nuclei  causes  the  exponent 
of  the  time  to  vary.  The  theory  is  briefly  applied  to  a  transformation 
of  over-cooled  austenite.  J.  O'M-B. 

Mechanism  ol  enzyme-inhibitor  reactions.— See  A.,  1944,  III,  766. 

Velocity  o!  tarnishing  on  metals  as  influenced  by  supersonic  waves, 
j.  A.  Hedvall  and  G.  EkwalL  Supersonic  wave  apparatus*  K, 
Dahr  (A rkiv  Kemi ,  Min.,  GeoL ,  1944,  18,  A.  No.  11,  25  pp.).— -The 
effect  of  supersonic  waves  on  the  tarnishing  of  Cu  by  I,  and  of  Fe 
in  Oa  at  higher  temp.,  has  been  investigated.  In  both  cases  the 
supersonic  vibration  resulted  in  a  considerable  increase  in  tarnishing 
velocity.  The  velocity  of  tarnishing  was  determined  by  optical 
interference  methods.  Local  rise  of  temp,  produced  by  the  super¬ 
sonic  waves  might  be  a  contributory  factor  in  the  effect,  but  cannot 
completely  account  for  it,  as  was  shown  by  comparing  the  velocity 
of  tarnishing  of  Fe  at  dilterent  temp.  It  is  probably  to  be  explained 
by  enlargement  of  the  reacting  surfaces  due  to  disturbances  in  the 
phase  boundaries.  The  construction  of  the  supersonic  wave 
apparatus  is  fully  detailed.  A.  j.  M. 

Catalytic  decomposition  of  I  sehugaev’s  pentammine  [(NH5)  sClPt]01s* 

A.  M.  Rubinschtein  (Compt.  rend .  Acad.  Sci.  U.R.S.S.,  1940,  28' 
fi6— 58).— Solutions  containing  [(NH3)5ClFt]CL  and  (NHJ.PtCl.  (I) 
at  >  100°  ppt.  a  yellow  salt  having  the  composition 
[{NH3)4NH3ClPt]Cl2,{(NH3)4Cl2Pt]Cl2,  The  salt  shows  a  single 
phase  under  the  microscope,  with  monoaxial  positive  crystals; 
Nm  ~  1-742,  >1-790.  It  is  formed  by  catalytic  decomp,  of 

the  pentammine  at  a  rate  which  increases  with  the  amount  of  (I) 
present;  the  latter  remains  unchanged  in  the  solution,  whilst  the 
former  is  completely  decomposed.  L.  J.  J. 

r  Free  radicals  in  polymerisation  processes*  S.  Medvedev,  O. 
Koritzkaj a,  and  E.  Alexeeva  (J.  Phys.  Chem .  Russ.,  1943,  17,  391— 
407).— When  CH«.‘CQ*CHXHS  polymerises  in  vac.  in  presence  of 
B2203  or  tetrahydronaphthalene  hydroperoxide,  the  reaction 
mixture  liberates  I  from  HI  in  an  amount  >  that  corresponding 
with  the  peroxide  present,  and  also  binds  I  in  CHCi3 ;  the  I-binding 
capacity  is  oc  the  degree  of  polymerisation.  This  capacity  is 


attributed  to  the  presence  of  free  radicals,  i.e,t  long  chains  with  non- 
saturated  ends,  in  the  mixture ;  a  mutual  saturation  of  these. ends 
docs  not  occur  because  of  the  high  viscosity  of  the  mixture.  If  to  ■ 
the  mixture  more  of  the  monomer  is  added,  it  polymerises  although 
no  peroxide  is  present.  If  the  polymer  is  recryst.,  it  ceases  to  add 
I.  If  the  polymerisation  takes  place  in  solution,  the  rj  of  which 
is  <  that  of  undiluted  mixture,  the  mixture  does  not  react  with 
either  HI  or  I.  The  simultaneous  polymerisation  of  (GH2*CH)8 
and  CH2!CH*CN  also  forms  free  radicals.  A  theory  of  the  rate  of 
polymerisation  is  given;  it  assumes  formation  of  free  radicals  and 
agrees  with  experiment.  J.  J.  B. 

Antioxidant  properties  o!  J-uoascorbic  acid  and  its  sodium  salt. — - 

See  A.,  1044,  III,  825. 

Temperature  activation  and  inactivation  of  the  crystalline  catalase- 
hydrogen  peroxide  system —See  A.,  1944,  III,  839. 

Apparent  heats  of  activation  and  surface  activity  in  surface  cata¬ 
lysis  over  wide  ranges  of  temperatures*  F.  H.  Constable  {Rev.  Fac . 
Sci.  Istanbul,  1943,  8,  A,  112— 1 19).— Mathematical.  An  equation 
for  the  apparent  heat  of  activation  is  derived,  and  the  significance 
of  one  of  the  terms  in  the  equation  being  negative,  zero,  or  positive 
is  discussed.  This  term  is  (1  jh)  —  1  jRT,  where  k  is  the  const, 
occurring  in  the  author’s  equation  connecting  the  no.  of  active 
centres  in  a  catalyst  surface  with  the  heat  of  activation  on  each 
centre  and  which  depends  on  surface  conditions.  C.  R.  H. 

Mnetics  of  ammonia  decomposition  on  iron  catalysts.  I .  Chrisman 
and  G.  Korneitschuk  (Acta  Physicockim.  U.R.S.S.,  1943,  18,  420 — 
429). — -Discrepancies  observed  in  data  on  the  kinetics  of  NH3 
decomp,  on  Fe  catalysts  are  due  to  structural  differences  in  the 
catalyst.  If  a  const,  catalytic  surface  is  maintained,  reproducible 
results  can  be  obtained.  On  a  promoted  technical  Fe  catalyst  of 
the  type  Fe-Al203-K20  free  from  nitride  the  decomp,  of  NH3  is 
^100  times  as  fast  as  on  promoted  nitride  of  the  type  Fe,N-Ala03- 
KaO.  C.  R.  H. 

Dendrite  hypothesis  of  carbon  deposition.  Chemical  behaviour  of 
cyclohexane  when  in  contact  with  electrically  heated  metallic  coils. 
A.  Balandin  and  N.  Kotelkov  (Ada  Physicockim.  U.R.S.S.,  1943, 
18,  406 — 419). — -The  catalytic  dehydrogenation  and  decomp,  of 
cyclohexane  over  Pt-  and  Pd-nichrome,  nichrome,  Cr-Fe,  and  Fe 
at  300—000°  has  been  investigated,  Nichrome,  Cr-Fe,  and  Fc 
are  inactive.  Pd-nichrome  is  a  poor  catalyst.  Pt-nichrome  is  a 
good  catalyst  at  higher  temp.  The  deposition  of  C  does  not  diminish 
the  dehydrogenation  activity  of  the  catalyst;  on  the  contrary, 
the  activity  is  increased.  Deposition  of  C  in  the  form  of  dendrites 
is  suggested  in  explanation,  C,  R.  H. 

Formation  of  carbon  dendrites  by  catalytic  decomposition  of  alcohols 
on  metals*  A.  A.  Balandin  and  V.  V.  Patrikeev  (Compt.  rend.  Acad . 
Sci .  U.R.S.S.,  1943,  40,  152— 154).— The  catalytic  dccomp.  of  Pr$OH 
on  a  constantan  wire  leads  to  deposition  of  C  in  the  form  of  dendrites. 
It  is  possible  that  a  film  of  carbide  is  first  formed  on  the  metal  which 
is  subsequently  decomposed  to  C  and  metal,  the  latter  being  in  a 
looser  form  than  originally.  The  dendrites  start  growing  from  the 
deposited  metal  crystals.  This  behaviour  is  not  observed  in  similar 
experiments  with  cyclohexane.  The  dendrites  contain  O  and  H 
corresponding  with  C23H40.  Calculation  of  the  diameter  of  a 
crystallite  gives  d  —  45  a.,  a  val.  intermediate  between  the  vals. 
calc,  for  peat  coke  and  C2H2  soot,  C.  R.  H. 

Catalysis  in  producing  potassium  and  sodium  sulphates  from 
chlorides  decomposed  with  sulphur  dioxide  in  the  presence  of  oxygen* 

S.  I.  Yoifkovitsch  (Compt.  rend .  Acad .  Sci.  U.R.S.S. ,  1943,  41,  21— 
23).— The  oxidation  of  S02  to  S03  in  the  vapour  phase  in  presence 
of  H,0  (for  conversion  of  KC1  into  K2S04  with  SOa  in  presence  of 
Ot  at  600—550°)  can  be  accelerated  several  hundred  times  by  means 
of  catalysts  containing  Fe203.  Burnt  pyrites  refuse  from  H1S04 
manufacture  is  best  used  as  a  1%  admixture  by  wt.  with  the  KCL 
90—95%  recovery  of  K2S04  is  obtained  with  a  reaction  time  of 
>1*5  hr.  and  40%  utilisation  of  the  S02  per  passage.  L.  j.  J. 

Catalytic  alkylation  of  hydrocarbons  in  the  gas  phase*  G.  L, 
Natanson  and  M.  j.  Kagan  (J.  Phys.  Chem.  Russ.,  1943,  17,  381— 
390) . — Synthetic  alumosilicates  are  catalysts  at  400 — -430°  for  the 
reactions  CgHs  +  C2H4  PhEt  (yield,  e.g.,  17%  of  the  CgHj 
employed),  PhEt  ->■  C#HS  +  C2H4  (yield,  e.g.,  25%),  and  PhMc 
C6Hj  4*  C#K4Me2  (yield,  e.g 15%).  The  mechanism  of  these 
reactions  is  discussed.  J.  J.  B. 

Preparation  and  reclamation  of  copper-chromium  oxide  catalyst 
[lor  the  dehydrogenation  of  alcohols],  R.  E.  Dunbar  and  M.  R. 
Arnold  (Ind.  Eng.  Chem .  [Anali],  1944,  10,  441).— Celite  Carrier 
Type  VII  (I)  and  Carborundum  Brand  porous  aggregates  are  satis¬ 
factory  new  inert  carriers  for  supporting  this  catalyst.  (I)  is  a 
porous  variety  of  pellets  possessing  greater  mechanical  strength 
than  the  granular  Celite  previously  used.  The  customary  AcOH 
leaching  and  washing  of  the  catalyst  can  be  substituted  by  careful 
heating  in  air  at  150°.  Cu-Cr203  catalyst  that  has  become  sluggish 
in  action  from  prolonged  use  can  be  reactivated  by  heating  to  expel 
absorbed  org.  matter  and  to  reoxidise  the  metals.  Leaching  with 
AcOH  and  washing  then  provides  a  catalyst  as  active  as  the  original. 
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Data  showing  the  behaviour  of  six  Cu-Cr203  catalysts  supported 
on  three  inert  materials  are  recorded  for  the  dehydrogenation  of 
BuaOH.  L.  S.  T. 

Magnetic  studies  of  chromium  oxide  catalysts  -  -See  A.,  1944,  I, 
272. 

Catalytic  aromatisation  of  branched  chain  aliphatic  hydrocarbons. 

— See  A.,  1944,  II,  357. 

Action  of  chromia  catalyst  on  aliphatic  wo-alcohols. — See  A.,  1944, 
II,  357. 

Catalytic  vapour-phase  oxidation  ol  nicotine  to  nieotmonitrile,— 

Sec  B.t  1944,  II,  301. 

Chemical-catalytic  liquid-phase  oxidation  of  nicotine,  j5-pieolme? 
and  quinoline  to  nicotinic  acid  .—See  B.,  1944,  I,  302. 

Mechanism  of  electrolytic  oxidation  of  aluminium.  S.  Anderson 
(J.  Appl.  Physics,  .1944,  15,  477— 480).— It  is  suggested  that  in 
anodic  A1203  films  on  Al,  the  porous  film  of  A1203  is  separated  from 
the  Al  surface  by  a  compact  barrier  layer  of  A1203  which  is  con¬ 
tinuous,  unbroken,  and  the  seat  of  growth  processes  from  which  the 
porous  coating  originates.  The  barrier  layer  is  formed  by  diffusion 
of  Al***  ions  to  the  solution  without  remaining  in  the  film.  Electric 
conduction  within  the  film  allows  O"  ions  to  pass  O"  through 
spaces  left  by  diffusion  of  Al'*8  ions  through  it.  The  theory  accounts 
for  the  adherence,  porosity,  experimental  "  efficiency  ratios/'  and 
luminescence.  L.  J.  J. 

Structure  of  anodic  coatings  [on  aluminium]. — See  B.,  1944,  I, 
373. 

Eleetrodeposition  of  brass. — See  B.,  1944,  I,  373. 

Electrochemical  oxidation  of  ra-butyl  alcohol,  II.  LI.  Radt- 
schenko  {/.  Appl.  Chetn.  Russ.,  1940,  13,  1348 — 1354). — A  solution 
of  BuaOH  in  4%  H2S04,  or  a  two-phase  mixture  of  these  liquids, 
was  oxidised  at  a  Pb  anode.  When  the  ratio  [BuaGH]  :  [H2S04] 
increased  from  0-04  to  0>53  the  yield  of  PraGOgH  decreased  from 
23—42%  to  4 — 6%  and  the  yield  of  PrC02Bu  (I)  rose  from  18—42% 
to  40 — 52%.  The  effect  of  the  c.d.  (0-01 — 0‘06  amp.  per  sq.  cm.)  on 
these  yields  was  less  definite.  The  yield  of  C02  increased  with  c.d. 
The  formation  of  (I)  takes  place  probably  at  the  line  between  the 
H2$04  layer,  the  BuaOH  layer,  and  anode,  where  the  [H2504]  is 
very  high.  J.  J.  B. 

Mechanism  of  formation  and  development  of  a  latent  photographic 
image.  P.  D.  Dankov  and  A.  A.  Kotschetkov  ( Compt .  rend .  Acad . 
Sci.  U.R.S.S.,  1940,  26,  785 — 787). — The  theory  previously  put 
forward  (A.,  1940,  I,  124)  requires  for  its  verification  the  presence 
of  orientational  relations  between  crystals  of  AgBr  and  those  of 
Ag.  Evidence  of  this  has  now  been  obtained.  Monocry st.  films 
of  AgBr  were  pricked  with  a  blunt  needle.  Crystal  deformation 
lines  appeared  in  the  form  of  rosettes.  At  liquid  air  temp,  instead 
of  rosettes,  cracks  were  formed  along  the  cleavage  planes.  The 
crystals  were  then  developed.  Ag  crystals  were  formed,  strictly 
oriented  both  in  relation  to  the  deformation  figures  obtained  before 
development,  and  with  regard  to  each  other.  When  the  AgBr 
was  deformed  at  liquid  air  temp,  the  Ag  crystals  developed  so  that 
the  [110]  axis  of  the  Ag  coincided  with  the  [010]  axis  of  the  AgBr. 
When  a  monocryst.  AgBr  film  was  partly  reduced  (1  min.  in  de¬ 
veloper)  the  film  was  covered  with  very  small  regular  crystals  of 
Ag,  but  each  crystal  had  a  thin  sinuous  continuation.  With  further 
reduction  the  small  crystals  grow  together  and  completely  cover  the 
surface.  A.  J.  M. 

Emetics  and  mechanism  of  photographic  development,  I.  Kin¬ 
etics  of  development  of  single  grains,— See  B.,  1944,  II,  337. 

Photochemical  investigation  of  dark-coloured  aniline.  A.  T. 
Vartanjan  {Compt.  rend .  A  cad.  Sci .  U.R.S.S.,  1941,  30,  635 — 638). 
—Pure  NH2Ph  kept  in  a  high  vac.  (10~5  mm.)  did  not  become 
discoloured  on  keeping  in  the  dark  or  on  exposure  to  diffuse  daylight. 
It  rapidly  became  coloured  when  exposed  to  Mg  sparks  filtered 
through  Iceland  spar  or  gelatin.  Light  of  A  >2800  a.  is  effective. 
Increase  of  temp,  causes  a  considerable  increase  in  the  velocity  of 
the  photochemical  reaction,  and  the  walls  of  the  vessel  become 
covered  with  resinous  products,  consisting  of  a  volatile  and  a  non¬ 
volatile  portion.  H2  and  NH3  are  also  formed.  C5H3  could  not 
be  detected  spectrographically  owing  to  the  extinction  effect  of 
NH2Ph.  Excitation  of  the  vapour  in  a  quartz  vessel  gives  rise  to  a 
yellowish-green  fluorescence  with  a  continuous  spectrum  over  the 
range  6300 — 3840  a.  The  carrier  of  £he  fluorescence  is  probably 
azophenine.  The  primary  processes  are  the  splitting  off  of  NH2 
and  H  from  the  Ph  radical,  as  is  shown  by  the  analysis  of  the 
absorption  spectrum  of  NH2Ph.  The  reactions  are:  NH2Ph  +  hv  — 
NHPh  +  H ;  NH2Ph  +  hv  -  C#H4,KH2  +  H ;  NH2Ph  +  hv  = 
Ph  -f-  NHj.  The  radicals  CeH4*NH2,  NHPh,  and  C6H4°NH  lead 
to  the  formation  of  azophenine.  Increase  of  temp,  causes  a  dis¬ 
placement  of  the  predissociation  limit  and  the  continuous  absorption 
towards  longer  A  A.  A.  J.  M. 

Asymmetric  photolysis  of  jS-chloro-jS-nitroso-aS-diphenylbutane 
with  circularly  polarised  light.  S.  Mitchell  and.  I.  M.  Dawson  (J.C.S., 
1944,  452 — 454;  cf.  A.,  1941,  II,  349).— A  resolution  of  the  racemic 


form  of  a  chloronitroso-compou nd  was  accomplished  using  the 
phenomenon  of  "  circular  dichroism  ”  which  is  of  interest  in  con¬ 
nexion  with  the  origin  of  optically  active  compounds  in  nature. 
CH2Ph*CCl(NO),[CH2]2,Ph  selected  for  photolysis  satisfies  the  three 
photochemical  requirements  :  (a)  the  main  product  of  photolysis 
(in  MeOH),  CH2Ph*C(:N*OH)-[CHJ2'Ph,HCl,  contains  no  asym¬ 
metric  C  atom;  (h)  sufficiently  high  quantum  efficiencies— these 
being  per  A  6100  and  6580  a.,  1T0  and  0*78,  respectively,  with  the 
average  of  0*94 ;  (c)  the  absence  of  dark  reaction.  The  progress 
of  the  photolysis  was  followed  by  means  of  a  photoelectric  colorimeter, 
the  first  stage  of  the  decomp,  being  carried  to  the  extent  of  50%, 
while  in  each  of  the  three  subsequent  stages  40%  of  the  recovered 
compound  was  decomposed;  the  total  decomp,  was  equal  to  90% 
of  the  original  material.  The  final  specimen  of  the  compound 
exposed  to  the  right-handed  light  gave  the  polarimetric  val. 
aB300  =  —0-10°,  and  the  specimen  exposed  to  the  left-handed 
light  gave  =  +0*11°  (/  —  I,  c  =  4%,  in  MeOH).  J,  Le. 

Photochemical  properties  o!  1  : 4-dimethoxy»9  : 10-diphenylanthr- 
acene.  R.  Audubert  and  C.  Racz  (Compt.  rend.,  1943,  216,  413— 
414).— -The  threshold  frequency  for  the  photochemical  reaction 
R  02 ROg  has  been  determined  for  1  :  4-dimethoxy-9  :  10- 
diphenylanthracene  (0*018  g.  per  1.)  dissolved  in  anhyd.  Et20.  The 
oxidation  reaction  was  followed  photometrically.  The  threshold  is 
4550  a.  (61,060  g.-cal.),  giving  85,000  g.-cal.  as  an  upper  limit  for 
the  heat  of  dissociation  of  the  oxide  (energy  of  activation  24,000 
g.-cal, ).  Hence  mol.  Oz  is  liberated  in  the  dissociation.  L,  J.  J. 

IX.— PREPARATION  OF  INORGANIC  SUBSTANCES. 

Reactions  in  the  solid  state.  P.  P.  Budnikov  and  A,  S.  Bereshnoi 
( J .  Appl.  Chem.  Russ.,  1940,  13,  1277— 1287).—  A  review  of  recent 
German  publications.  J.  J.  B. 

Complex  compounds  ol  cupric  azide.  HI,  Non-electrolytes  with 
organic  bases.  A.  Cirulis  and  M.  Straumanis  (J.  py .  Chem.,  1943, 
[iijj,  162,  307— 328).— The  following  compounds  of  general  formula 
[Cu{amine)2(N3)£]  are  prepared  (a)  from  Cu(N3}2  (cf.  Cirulis,  A., 
1939,  I,  621)  and  the  amine  in  boiling  EtOH,  or  (5)  from  Cu(N03)2 
in  MeOH,  the  amine,  and  NaN3  (methods  of  prep,  indicated  in 
parentheses)  :  bis-allylamine-  (a,  6),  decomp.  179—180°,  -benzyl  - 
amine-  [a,  b ;  or  from  benzylamine  azide  and  Cu(N3)2  in  HgO  at 
the  b.p.],  m.p.  152°,  -tetrahydro-$-naphthylamine~  ( b ),  m.p.  115°, 
-horny l amine-  (6),  decomp.  207 — 208°.  -p-picoline-  (I)  (a,  b),  ex¬ 
plodes  207—215°  (preheated  block)  or  on  strong  percussion,  -2  :  6- 
diniethylpyridine-  ( b ),  explodes  202—203°,  -2:4:  6 -trimetkylpyridine- 
(6),  explodes  198 — 202°  (slow  heating)  or  220—225°  (preheated 
block),  - piperidine -  (a),  m.p.  109°,  -cyclo hexyl-amine-  (6),  m.p,  134°, 
~2 -aminothiazole-  (5),  dl«omp,  145 — 150°,  -iso quinoline-  (6),  decomp. 
197 — 200°,  -6-  (b),  decomp.  210—  21 3°,  and  -1 -metkylquinoline- 
diazidocopper  (5),  decomp.  138—140°.  Compounds  of  formula 
[Cu(amine) (NS)J  are  prepared  similarly  :  o-,*  m-,*  and  p -tohtidine-* 
(6),  explode  123s,  157 — 160°,  and  136°  respectively,  o-anisidine- 
(5),  detonates  125°  (preheated  block),  M  1  :  4  :  5-  **  (b)t  explodes  130° 
(preheated  block),  and  “  1  : 3  : 4-  “xy  Udine-  (5),  decomp.  106—108°, 
i p-cumidine-  (5),  m.p.  119°  (decomp.  120°),  benzidine-  (b),  amorphous, 
o-tolidine-  (b),  decomp,  unsharply,  o -dianisidine-  (6),  decomp, 
122 — 124°,  p-nitrosodiniethylaniline-  ( b ),  ignites  132°,  a-picoline-* 
(a,  6),  detonates  204—205°,  fi-picolinc-*  [a,  or  from  (I)  in  hot  MeOH], 
explodes  210 — 211°,  2  :  A-dimethylpyridine -*  (6),  explodes  208 — 
209°,  quinoline-*  (a,  b ),  explodes  207 — 208°,  piperazine-  (6),  decomp. 
150°,  ben zimin azole-  (6),  decomp.  183—185°,  and  nicotine-diazido- 
copper  ( a ,  5),  m.p.  108°.  Compounds  of  the  formula 
[Cu (N3)  2(amine) Cu  (N 3) 2]  are  also  prepared  similarly :  hexamethylene¬ 
tetramine-  (6),  explodes  180—185°  or  on  strong  percussion,  quinine- 
(b)  (+3HtO),  explodes  149 — 151°,  quinidine -  (b),  explodes  152— 
154°,  cinchonine-  (5),  decomp.  154—155°,  cinckonidine-  ( b )»  inflames 
169°,  and  brucine-tetra-azidocopper  (5),  decomp.  145—147°.  Bis- 
triethanolaminediazido-oxocopper,  [Cu2N3)20(CeH2B03N)*]  ( b)f  m.p. 
172°,  is  also  prepared.  The  above  compounds  are  green  or  brownish, 
insol.  in  and  stable  to  cold  HgO,  decomp,  in  hot  H2G;  in  most,  Cu 
has  co-ordination  no.  3.  The  compounds  marked  *  explode  on 
percussion.  E.  W.  W. 

Magnesium  and  barium  beryllates.  (Mile.)  M.  L.  Quinet  (Compt* 
rend .  1 943,  216,  297 — 299)  .—Addition  of  a  Mg  salt  in  aq.  solution  to  an 
alkaline  Be(OH}2  solution  gives  a  ppt.  containing  Mg3Bc04,«Hj0. 
No  Mg  can  be  detected  in  the  solution.  A  similar  reaction  is  found 
with  Ba~Be  solutions  >1  or  <0Tn.  in  alkali.  With  intermediate* 
alkali  concns.,  the  solution  contains  Ba  and  Be  in  equimol.  ratio. 
BaBeOg  is  also  found  in  the  ppt.  and  solution  when  Be(OH)2  is  added 
to  Ba(OH)2  solutions.  L.  J.  J. 

Precipitation  ol  mercury  from  solutions  of  sulphides  with  amal¬ 
gamated  sine.  I.  N.  Plaksin  and  L.  D.  Plaksina  (Compt.  rend.  Acad.. 
Sci .  U.R.S.S.,  1943,  40,  188— 190).— Zn  amalgam  containing  4% 
of  Hg  ppts.  up  to  98*5%  of  Hg  from  Na25  solutions  in  12  hr.  With 
a  higher  Hg  :  Zn  ratio  99*9%  of  the  Hg  can  be  pptd.  in  30  min. 
The  temp,  range  9 — 20°  is  suitable.  Pptn,  of  Hg  from  BaS  solutions 
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with  amalgamated  Zn  requires  temp.  <  10°  and  alkalinity  <0*5%. 
The  consumption  of  Zn  is  1*5—2  times  the  wt.  of  Hg  recovered. 

E  J.  J. 

Etching  figures  on  the  surfaces  of  aluminium  crystals.  II.  H. 
Mahl  and  I.  N.  Stranski  (Z.  physikal.  Ghent.,  1942,  B.  52,  267—202). 
— Etching  of  A1  crystals  with  aq.  or  alcoholic  HC1  shows  a  cubic 
structure.  If  the  etching  is  done  by  dry  HC1  at  high  temp.,  octa- 
hedra  in  combination  with  cubes  are  observed.  This  is  in  agreement 
with  the  theory  that  in  the  case  of  aq.  and  alcoholic  HC1  the  etching 
figures  are  due  to  dissolution  of  a  reaction  product,  whereas  with  dry 
HC1  at  the  temp,  used  any  AIC13  produced  would  be  volatilised  off. 

A.  J.M. 

Aluminium  or  thofaydr  oxide  and  its  transformation  into  bayerite. 
H.  Kraut,  E.  Flake,  W.  Schmidt,  and  H.  Volmcr  {Ber.,  1042,  75, 
[I?],  1357—1373). — Al(OH)3-Ca  is  obtained  by  the  action  of  aq. 
NH3  on  Al2(SOJ3r10H2O  and  filtration  of  the  ppt.,  which  is  agitated 
with  successive  amounts  of  H2G  over  long  intervals  of  time;  the 
pH  of  the  solution  must  be  >7*4.  The  product  usually  contains 
SO/',  which  can  be  removed  only  by  very  careful,  prolonged  wash” 
ing.  Such  preps,  are  very  rapidly  sol.  in  O'  1  %  HC1  but  this  property, 
which  is  very  sensitive  to  pH,  is  immediately  lost  if  pH  reaches  8. 
The  ageing  of  Al(OH)-C«  is  followed  by  periodical  determinations  of 
HaO  and  Debye-Scherrer  A'-radiograms,  those  of  bohmite  in  its 
different  stages  of  formation,  bayerite-ri ,  -B,  and  -C,  and  hydrargillite 
being  determined  for  comparison.  Ca  shows  no  interferences.  Pro- 
ducts  undergoing  ageing  show  the  bohmite  lines  until  the  min.- 
HtO  content  is  reached  (poly-Al  hydroxide-/!  gives  well  defined 
bohmite  lines).  The  rate  of  alteration  varies  greatly  with  the 
details  of  prep,  and,  particularly,  with  the  [NHJ  in  the  ultimate 
suspension.  Further  ageing  causes  the  bayerite  lines  also  to  appear, 
with  gradually  increasing  intensity,  until  they  alone  are  observed. 
The  H2G  content  gradually  increases.  The  hitherto  unknown 
lattice  of  bayerite- C  (prep,  described)  appears  only  when  ageing 
of  Ca  occurs  under  NH3,  H.  W. 

Basic  lanthanum  nitrite*  G.  R.  Sherwood  (J.  Anier.  Chem.  Soc,, 
1944,  06,  1228— 1229).— La  basic  nitrite,  prepared  from  LaCl3  or 
La(N03)3  by  the  method  of  Sherwood  and  Hopkins  (A.,  1933,  1008), 
liberated  I  from  HI,  reduced  acidified  KMn04,  and  was  thermostable 
up  to  the  b.p.  of  cone,  H2S04.  The  speed  of  pptn.  increased  with 
[NO/]  and  ppts,  obtained  using  different  initial  “NO/]  (0*5 — *2*0m.) 
gave  identical  analyses.  With  [NO/]  <0-6m.  no  nitrite  was 
obtained;  presumably  only  La(OH)3  was  pptd.  To  prevent 
formation  of  colloidal  particles  the  La(N03)3  should  have  an  initial 
pH  -5.  W.  R.  A. 

Artificial  production  of  diamonds,  C.  H.  Desch  (Nature,  1943, 
152*  148—149), — The  conclusion  that  diamonds  have  not  been  pre¬ 
pared  artificially  is  reviewed  in  the  light  of  recent  X-ray  investig¬ 
ations  of  Hannay's  artificial  crystals.  »  E.  R.  R. 

Pure  charcoal  from  cane  sugar,— See  B.,  1944,  I,  354. 

Preparation  of  silicon  tetrachloride  and  its  use  as  a  basis  for  obtain¬ 
ing  silicic  acid  esters,  K.  Andrianov  (Compt.  rend ,  Acad.  Sci, 
U.R.S.S.,  1940,  28,  66 — 69). — Ferrosilicon  containing  36 — 65%  Si 
reacts  with  dry  Cla  at  temp,  >200°.  The  reaction  is  thermally 
self-supporting.  As  by-products,  FeCla  is  formed  in  negligible 
amounts,  and  SiaCl8  to  the  extent  of  3—10%  of  the  SiCl4  at  temp. 
<460°,  No  SisClB  is  formed  above  450°,  The  yield  of  SiCl4  reaches 
a  max.  val.  of  ~95%  at  GGGe.  Esters  of  Si(OH}4  are  prepared  by 
adding  SiCl4  dr  op  wise  to  the  alcohol  at  0°,  stirring  for  1  hr.  at  room 
temp.,  and  heating  at  80—90°  for  2  hr.  The  best  yield  is  obtained 
with  >10%  excess  of  alcohol.  Insufficient  proportions  of  alcohol 
give  some  Chester,  The  yield  is  adversely  affected  by  the  presence 
of  H»0  in  the  alcohol.  70—84%  yields  are  quoted  for  Me,  Et,  and 
Ru  esters.  L.  j.  j. 

Separation  of  oxygen  isotopes  by  distillation  of  water.  H.  G. 
Thode,  S.  R.  Smith,  and  F.  O.  Walkling  [Canad.  /.  Res.,  1944,  22, 
B,  127— 136).— The  apparatus  consists  of  three  25-ft.  columns  of 
decreasing  diameter  arranged  in  cascade  (A.,  1939,  I,  211).  Mount¬ 
ing  is  staggered  to  facilitate  pumping  between  shafts.  Haydrite 
aggregate  is  a  suitable  packing  material  and  could  be  used  in  the 
tubes  of  2 — “3  ft.  diameter.  Only  16%  of  the  liquid  held  drains 
immediately  from  such  a  packing;  hence  the  columns  can  be  closed 
for  repair  without  complete  mixing  of  all  the  column  materials. 
The  accuracy  of  the  spectrographic  examination  of  lsO  was  >1%. 
Analysis  of  H/70  was  direct  owing  to  coincidence  of  the  mass 
spectrographic  lines  of  13C1S01#0  and  l2C1€OlfO.  Distillation  for 
120  days  produced  23  g,  of  18G  in  excess  of  normal,  including  150 
ml.  of  water  enriched  6*5-fold  in  i8G  and  2*7-£old  in  lfO.  The  v.p. 
of  the  H2nO  is  the  algebraic  or  geometric  mean  of  the  v.p.  of  H2lcO 
and  H/80.  Cohen's  theory  for  the  operation  of  packed  fractionating 
columns  explains  the  effect  of  rate  of  flow  on  equilibrium  fractionation 
and  agrees  qualitatively  with  the  production  rates  of  lsO.  The 
60%  efficiency  obtained  is  the  same  as  that  reported  by  Cohen  in 
the  chemical  exchange  process  :  (NaCN^r-HCNgaa) .  J.  O’M-B. 

Oxidation  of  hydrogen  sulphide  by  chromates  in  aqueous  solution 
or  suspension,  H.  B.  Dunnicliff  (J.  Indian  Chem .  Soc.,  Ind,  Ed., 


1 944,  7,  43 — 46) .  -A  review.  mu  scncme  oi  me  reactions  occurring 
is  given.  M.  H.  M.  A. 

Lower  oxides  of  sulphur.  I»  n.  P.  W.  Schenk  (Chem.-Ztg.,  1943, 
07,  251 — 253,  273 — 276). — A  review  of  published  information  on  the 
prep.,  purification,  and  properties  of  SO,  poly-S  oxides,  and  S2Os. 

L.  J.  J- 

Hormal  and  poly-molyb dates  of  some  complex  cations  and  the 
composition  and  constitution  of  metamolybdates.  P.  Rdy  and  B. 
.  Sarma  (J.  Indian  Chem.  Soct,  1944,  21,  139— 144).— The  prep,  of 
the  following  is  described  :  [CoXa]ClMo04,  [CoAr3]2[Mo04]3#6-5//20, 
ICoX^lMoO^m^O,  imX^\MoO^,ZH%0,  [CuXd[MoOA2'5H»0, 
l€oX2}1[Mo10li\^H7p,  [ CoXz] 2[ffi¥o20 7]  e,  1 2  ■  5H20  (I), 
[Co^i3]2[HMo207]„13*5iT?0  (II),  and  [CoenJ2[HMot07]t,U'6HtO 
(III),  where  X  =  biguanide  and  on  =  (CH,sNH8)2.  (I),  (II),  and 

(III)  lose  their  H20  of  crystallisation  at  100°,  leaving  three  mols, 
of  combined  H20.  This  is  regarded  as  evidence  in  favour  of  Rosen¬ 
heim's  structure  for  the  metamolybdates,  which  are  represented  by 
RBH4[H1(MoiO?)B],aq.  C.  R.  H. 

Synthesis  of  ammonium  phosphates  from  ferroferriphosphates* 
M.  M.  Bikov  {Compt.  rend .  Acad .  Sci.  U.R.S.S.,  1943,  40,  66—69). 
—The  compound  Fe0,4Pe203,3P205,21H20  has  been  obtained  by 
natural  oxidation  (10  years)  of  Fen  phosphate;  oxidation  of  this  or 
of  natural  /3-kerchenite  at  600°  gives  the  compound  3Fea03,2Pg06. 
Crystal- optical  data  are  given  for  these  and  (NH4)3P04*3H20.  Fe 
phosphates  may  be  converted  into  NH4  phosphates  by  (NH4)aS. 

W.  R.  A. 

Niekelo cyanic  acid  and  its  salts.  F.  Feigl,  V.  Demant,  and  O.  E. 
de  Oliveira  (Anais  Assoc.  Quim.  Brasil,  1944,3,  72— 87),— K2[Ni(CN)  j 
with  CuS04  gives  Cu[Ni(CN)4],H20,  which  with  aq. .  NH3  yields 
[Cm (NH 3)4] [Ni (CN) 4] .  Co[Art(Ci¥)4],  UOt[NHCN)J,  Mn[Ni{CN)€l 
EelNiiCN),},  [FeK{2  :  2'~(C&H,N)  J3]pV*(Cisr)4]  and  (pp'- 
NH2*Ce  )2Hz[Nt(CN)4]  were  also  prepared.  The  compound  of 
Bernoulli  and”  Grether  (A.,  1901,  i,  684)  from  Ni(CN),  and  NH3 
is  also  obtainable  from  [Ni(NH3)4]Cls  and  K2[Ni(CN)4]  but  is  con¬ 
sidered  to  be  a  mixture  of  [Ni(NH3)4][Ni(CN)4]  and 
[Ni(NH3)2][Ni(CN)4].  For  a  compound  described  by  Hofmann  and 
Kfispert  (A,,  1897,  i,  546)  the  formula  [Ni(NH3)g(CfH€) J[Ni(CN)J 
is  proposed.  Ni(CN)s  is  considered  to  be  Ni[Ni(CN)4]  because  with 
(CH^NHj),  (en)  it  gives  [ATf en^[Ni(CN)t],H20. 

[ Ni (NHtPh ) ] [Ni { C J¥)  4] ,  [Ni{2  :  2/-(CsH4N)2}g][M(CN)4]l  and  prob¬ 
ably  [Ni{2  :  2/-(CEHiN)  J2][ATt(CAr)4]  were  also  prepared. 
K2[Zn(CN)4]  with  NiS04  gives  Ni[Zn(CN)^\  which  in  aq.  suspension 
at  90°  is  converted  into  Zn[Ni(CN)4],  also  obtained  from  K2[Ni(CN)4] 
with  ZnS04l  Ni(CN)2  with  Zn(CN)2,  Ni(CN)8  with  Zn(N03)2,  and 
Zn(CN)2  with  Ni(N03)2.  Cd[Ni(CN)4]  is  obtained  by  analogous 
methods  even  in  the  cold.  F,  R.  G. 


Pyridine  complexes  of  rhodous  halides* — See  A.,  1944,  II,  377, 


Thiosulphate  compounds  of  palladium,  D.  I.  Riabtschikov  and 
A.  P.  Isakova  [Compt.  rend .  Acad.  Sci.  U.R.S.S ,,  1943,  41,  161 — • 
164). — -When  acted  on  by  S2Oa",  Pd  salts  react  in  an  analogous 
manner  to  those  of  Pt.  Equimol.  quantities  of  KJPdClJ  (I)  and 
Na2S203  react  to  form  a  black  ppt.  of  PdS2Oa  +  PdS.  Pptn.  of 
Pd  is  quant.  With  <2  mols.  of  Na2S203,  yellow  K2[Pd(S203)2],  sol. 
in  an  excess  of  NaaS203,  is  pptd.  [PdCl4][Pd4NH3]  dissolves  readily 
in  aq.  Na25303  at  the  ordinary  temp,  to  yield  an  orange-coloured 
solution  from  which  EtOH  ppts.  bright  yellow  [Pd(Sft03)4][Pd4MHJ3. 
Aq.  ifra?t3-[Pd2NH3Clg]  and  aq.  Na2S203  form  sparingly-sol.,  pale 
yellow  [Pd2NH2)S202,H20].  With  aq.  Na„S2G3  and  aq. 
[Pd4NH3]Cl2  the  reactions  [Pd4NHJCl,  +faNa2S*Oa  ->■ 
[Pd4NH3]SaOs  +  2NaCl,  or  [Pd3NH8“S2Os]  +  2NaCl  +  NH„  or 
[Pd2NH3,S10a,H20]  T-  2NaCl  +  2NHa,  can  take  place.  With 
2  mols.  of  NaaSoG3J  the  reaction  [Pd4NHJCl2  ~f-  2NasS203-> 
Na2[Pd2NH3(S203)J  +  2NaCl  +  2NH3  occurs.  The  CS(NH2)a  dc^ 
rivative  [Pd4CS{NH2)2]Cl2  and  Na2S3G3  in  cone,  solution  yield  an 
orange-red  ppt.  of  (Pd2CS{N.H2)2sStOz,H20]  with  CS(NH2)2  in  the 
trans-  posit  ion.  With  an  excess  of  Na2S203,  the  sol.  product  Is 
Na2[Pd2CS(Ar/f2)a,2S203],  which  crystallises  with  6  H20  on  treat¬ 
ment  with  EtOH  and  evaporation  over  H2S04  in  an  atm.  of  COg. 
The  (CH2sNH2)2  (en)  compound  [Pd2  en]Cl2,  prepared  by  heating  (I) 
with  an  excess  of  (CH2»NH2)2,  reacts  with  Na2S203  to  give 
[Pd  g«S203]  and  Naz[Pd  <?«(5203)2] .  Excess  of  Na2S203  displaces 
en  completely  from  the  inner  sphere,  S303  residues  being  substituted. 


L.  S.  T. 

Compounds  of  palladium  with  carbon  monoxide*  A.  Gelman  and 
E.Meilach  (Compt.  rend.  Acad .  Sci .  U.R.S.S.,  1942,  80,  171 — 174). — 
By  passage  of  CO  for  several  days  through  (NH4)2PdCl4  in  cone. 
HC1  the  compound  obtained  is  not  NH4[PdCl3CO]  but  ArH 4[PdCltCO]« 
By  metathesis  reactions  with  [Pt(NH3)4JCla  and  with  (CH2*NH2,HC1)2 
the  compounds  {Pt(NHs),l][PdCl1CO]2  and  (en  H2)[PJC/?CO]2  have 
been  isolated.  The  structure  of  these  compounds  is  discussed  in 
terms  of  the  co-ordination  theory,  and  formulae  are  advanced  on  the 
assumption  that  the  compounds  are  dimerides  containing  the  ion 
"CL  XOv  Xl-| 

^>Pd^  .  The  instability  of  the  Pd  carbonyl  halides 


probably  causes  Pd  to  be  tervalent  in  these  compounds. 

J.  O'M-B. 
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X.— LECTURE  EXPERIMENTS  AND  HISTORICAL 

Founders  of  the  Italian  school  [of  chemistry*  D.  Marotta  ( Ber 
1942,  70,  [13],  2095 — 2100). — An  historical  review  dealing  with  the 
work  of  Piria,  Cannizzaro,  and  Paterno.  It  is  claimed  that  Paterno 
originated  the  hypothesis  of  the  tetrahedral  C  atom.  A.  J.  M. 

William  Albert  Noyes.  B.  S.  Hopkins  {/.  Amsr.  Client.  Soc.,  1944, 
88,  1045— 1056).— Obituary  notice.  t  W.  R.  A.  * 

XI. — GEOCHEMISTRY; 

Chemistry  of  the  earth.  J.  S,  Anderson  (J.  Proc.  Roy.  Soc.  New 
South  Wales,- 1943,  76,  329 — ,344).— A  lecture.  Recent  contributions 
of  geochemistry  to  the  problems  of  the  relative  and  abs.  ’abundance 
of  the  elements  and  their  distribution  are  reviewed.  C.  R.  H. 

a-Helium  method  for  determining  geological  ages,  R.  D.  Evans 
and  C,  Goodman  (Physical  Rev.,  1944,  [ii],  05,  216 — 227). — New 
techniques  for  determining  the  rate  of  He  production  in  igneous 
rocks  by  direct  counting  of  the  a-rays  and  the  removal  and  measure¬ 
ment  of  He  accumulated  in  rock  during  geologic  time  provide  a 
direct,  simple,  and  rapid  physical  method  of  He  age  analysis. 
Equations  are  derived  relating  the  true  rate  of  He  production  to 
the  observed  rate  of  a '•particle  emission  from  a  thin  source.  Simple, 
accurate  age  corrections  to  the  approx,  age  are  derived.  Agree¬ 
ment  between  ,s  a-He  "  and  "  Rd-Tn-He  ”  ages  on  the  same  samples 
indicates  that  the  accepted  decay  consts.  of  the  parent  elements, 
Th  and  U,  are  correct  to  ^5— 10%.  Certain  mineral  constituents 
allow  a  significant  amount  of  their  radiogenic  He  to  escape  during 
geologic  time.  Magnetite  is  a  suitable  retentive  mineral  to  serve 
as  a  basis  for  the  revised  He  scale.  The  .a-activity  of  81  rock 
specimens  ranges  from  0  to  5*8  with  an  average  of  1-23  a-rays  per  hr. 
per  mg.  N.  M.  B. 

Helium  content  of  air*  E.  Gliickauf  (Trans.  Faraday  Soc.,  1944, 
40,  436— 439).— A  simple  method  is  described  in  which  He  in  air  is 
determined  with  an  accuracy  of  1%  by  treatment  with  C  cooled  in 
liquid  N*  until  all  the  Ne  and  part  of  the  He  has  been  absorbed. 
The  residual  He  is  measured,  and  the  amount  found  is  corr.  for  the 
absorbed  fraction  by  means  of  a  duplicate  experiment  with  He-free 
air  containing  a  measured  quantity  of  He,  carried  out  under  identical 
conditions.  The  val.  found  is  5*24'4;0*03  p.p.m.  by  vol.,  in  good 
agreement  with  more  exact  determinations.  F.  L.  U. 

Hydrology  of  the  Sierre  (Yalsis)  region,  I.  Kelation  between 
superficial  and  deep  waters,  313,  Gironde  lakes,  j.  P.  Buffie 
(Arch.  Sci.  phys .  nai.t  1943,  [v],  25,  Suppl.,  288—292,  292—295).' — I. 
Chemical  analyses  of  the  HaO  of  the  Rhone,  the  sources  of  the 
G6ronde  lake,  and  various  well  waters  are  recorded  and  discussed. 

II.  Chemical  analyses  of  the  waters  of  the  Rhone,  and  of  the  large 
and  the  small  lakes  of  Geronde,  are  recorded.  The  lack  of  any 
direct  relationship  between  the  large  Geronde  lake  and  the  Rhone 
is  confirmed.  The  big  difference' in  composition  between  the  H20 
of  the  large  Geronde  lake  and  that  of  the  H2G  of  the  small  lakes  east 
and  west  of  it  is  discussed.  L.  S.  T. 

Source  of  supply  of  Blue  lake  near  Randersteg  (Bernese  Oberland)* 

.  P.  Buffie  (Arch.  Sci .  phys.  nat.,  1944,  [v],  26,  Suppl.,  18—22),— 
hemical  analyses  of  the  lake  H20  and  the  HaO  of  the  River  Kander 
are  recorded.  Comparison  of  the  data  excludes  direct  communication 
between  the  two,  but  the  possibility  of  indirect  communication  is 
discussed.  L.  S.  T. 

Sodium  sulphate  waters  of  the  Kungurian  deposits  at  Levshino, 

A.  M,  Kuznetzov  (Compt.  rend .  Acad.  Sci.  U.R.S.S.,  1941,  80,  424— 
427).- — Analytical  data  on  waters  drawn  from  wells  bored  in  different 
rocks  to  different  depths  are  discussed  and  explanations  of  the 
base-exchange  and  other  processes  responsible  for  their  formation 
are  advanced.  W.  R.  A. 

Boron  contents  of  some  lakes  of  Western  Kasskhstan.  D.  I. 

Kuznetzov  (J.  Appl.  Chem.  Russ.,  1940,  13,  1332—1335). — KCl  and 
B*03  contents  of  50  HaO  samples  are  given ;  the  highest  [B203] 
was  0*053%.  J.  J.  B. 

Manganese  in  the  sediments  0!  polar  seas.  M.  V.  Klenova  and 
A.  S.  Pachomova  (Compt.  rend.  Acad.  Sci .  U.R.S.S.,  1940,  28,  87— 
89).— The  Mn  content  of  mud  samples  from  the  Barentz,  Kara, 
and  Greenland  Seas  ranged  from  0*010  to  1*51%.  The  high  concns. 
are  found  in  separate  areas  of  brown  mud.  In  all  cases  the  Mn 
content  increases  with  the  fineness  of  the  sediment,  and  hence  with 
the  depth  of  the  sea  bed.  The  accumulation  of  Mn  is  favoured  by 
oxidising  conditions  and  high  salinity  gradients.  L.  J.  J. 

Phpsphorus  in  sediments  of  polar  seas.  M.  V.  Klenova  and  M.  L. 
Budianskaja  (Compt.  rend.  Acad.  Sci .  U.R.S.S.,  1940,  28,  82—86). 
-—The  P  distribution  in  the  upper  layer  of  bottom  deposits  in  Polar 
seas  in  stations  distributed  over  the  Barentz,  Kara,  and  part  of  the 
Greenland  Seas,  was  examined.  P  contents  of  sediments  were  in 
the  region  0—0*32%  (dry) .  No  correlation  with  any  single  condition 
of  sedimentation  was  found.  . .  L.  J.  J. 


Sediments  of  the  Barentz  Sea.  M.  V.  Klenova  (Compt.  rend .  Acad. 
Sci.  U.R.S.S.,  1940,  26,  796 — 800). — The  sediments  are  classified 
according  to  particle  size.  The  most  widespread  sediment  is  sandy 
mud.  The  most  commonly  occurring  oxide  in  it  is  SiOa.  The 
concn.  of  other  oxides  present  varies  with  the  grain  size.  Analyses 
are  given.  A.  J.  M. 

Bacteria  in  the  bottom  sediments  of  the  Dead  Sea.  B.  Elazari- 
Yolcani  (Nature,  1943,  152,  274— 27 5) .—Profiles  10  to  170  cm.  long 
were  obtained  from  depths  of  70  to  330  m.  in  the  Dead  Sea  in 
December,  1941.  The  layers  of  colours,  indicating  zones  of  sediment¬ 
ation,  showed  no  seasonal  repetition.  Sa03"-oxidising,  cellulose- 
decomp.,  very  active  lactose-  and  glucose-fermenting,  and  de¬ 
nitrifying  bacteria  were  found  in  enriched  cultures.  E.  R.  R. 

Crude  salt  deposits  in  the  separation  pans  of  sea  basins  in  the  Kara- 
Bogas-Goi  area,  V.  S.  Egorov  (Compt.  rend.  Acad.  Set .  U.R.S,S., 
1941,  80,  505— 508).— The  sinking  of  the  level  of  the  Caspian  Sea 
has  resulted  in  a  smaller  inflow  of  H40  into  the  basins  of  Kara- 
Bogas-Gol.  This  has  resulted  in  a  concn.  of  brine,  and  in  1939  the 
first  crystallisation  of  NaCl  was  observed.  Dilution  of  the  brine  is 
necessary  for  the. deposition  of  sulphates.  The  increase  in  concn.  of 
the  solution  leads  to  a  decrease  in  separation  of  mirabilite.  The 
cause  of  this  is  discussed.  The  effect  of  addition  of  fresh  H2G~  to 
brine  on  the  order  in  which  salts  are  deposited  in  the  basin  is  con¬ 
sidered,  A.  J.  M. 

Unusual  occurrence  of  bedded  thenardite*  E.  Spencer  (Min.  Mag., 
1944,  27,  29— 31).— Brine  (NaCl  18*5,  Na2$Q4  6*6,  Na2COs  0*4, 
NaHC03  0*4%)  from  shallow  wells  at  Did  warm,  Jodhpur  State, 
India,  is  evaporated  in  salt-pans  dug  on  the  surface  of  the  ground, 
yielding  a  crop  containing  NaCl  87*2,  Na2S04  11*2,  Na2C03  0*2, 
NaHCOg  0*1,  insol.  0*64,  HaG  0*66%.  NaCl  :  Na2S04  in  the  brine 
is  3  r  1,  and  in  the  salt  8:1.  In  the  course  of  time  large  deposits 
of  sulphate  have  accumulated  beneath  the  salt-pans,  containing 
Na2S04  91*9,  NaCl  0*8,  insol.  5*7%;  etc.  Optical  data  of  the  well- 
formed  crystals  are  given.  The  crit.  temp,  for  the  formation  of 
thenardite  (anhyd.  Na2SOJ  from  a  saturated  solution  of  NaCl  is 
18Q,  below*  which  the  temp,  at  Didwana  rarely  falls,  when  Glauber's 
salt  would  be  formed.  L.  J.  S. 

Presence  of  leucitic  rock  in  the  Kolyma  River  basin*  G.  Bilibin 
(Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1940,  28,  79 — 81), — ’Results  of 
examination  of  leucitites  from  the  Kolyma  River  basin  in  the 
region  of  67°  52"  N.  lat.,  161°  39'  E.  long.,  are  described.  The 
leucitites  alternate  with  layers  of  tuff  and  tuffaceous  breccia  near 
a  centre  of  eruptive  activity.  L.  J.  j, 

Solfatarie  alteration  of  rocks  at  Kilauea  volcano.  G.  A.  Macdonald 
(Amcr.  J.  Sci.,  1944,  242,  496— 505).— Solfataric  alteration  of  olivine 
basalt  lava  and  ash  at  Kilauea  Caldera  has  produced  rocks  composed 
mainly  of  opal  with  son^e  kaolin,  ilmenite,  and  magnetite.  Most  of 
the  MgO,  CaO,  and  Na2t),  and  much  of  the  A1203  and  Fes03,  have 
been  removed.  The  vol.  and  porosity  of  the  rock  are  practically 
unchanged,  and  original  structures  and  textures  have  been  pre¬ 
served.  The  alteration  resembles  that  in  areas  of  acid  emanations 
in  other  volcanic  districts.  Alteration  to  limonite  and  goethite  is 
less  abundant.  L.  S.  T. 

Attempted  revision  of  the  formula  of  the  mineral  hibsehite,  D.  S. 

Beliankin  (Compt.  rend.  Acad.  Sci .  U.R.S.S.,  1941,  80,  420—423),— 
From  analytical  data  the  formula 

3(Ca,Mg)0J(AlJFe)s0a,2(Si,Ti)0£,2H20  is  proposed.  \V.  R.  A, 

Pickermgifce  and  ferropickeringite — 'minerals  of  the  pyrite  con¬ 
flagrations  in  the  Urals,  G.  N.  Vertuschkov  (Compt.  rend .  Acad. 
Sci .  U.R.S.S.,  1941,  80,  334 — 336),— Pickeringite  (I)  and  ferro¬ 
pickeringite  (II)  are  minerals  produced  by  underground  pyrite 
conflagrations.  They  are  stable  in  air,  but  dissolve  readily  in 
HgO.  (I)  shows  a  very  thin,  parallel,  fibrous  structure,  low  double 
refraction,  and  has  n  1*479,  When  heated  it  dissolves  in  its  own 
HaO  of  crystallisation,  and  fuses  to  a  white,  lustrous,  brittle  bead, 
which  is  fairly  hard,  and  has  weak  magnetic  properties.  The  aq. 
solution  is  acidic.  (II)  forms  friable,  white,  fibrous  aggregates,  of 
hardness  >1,  d  T79.  It  is  readily  fusible.  After  heating  in  the 
blowpipe  flame,  the  residue  is  strongly  magnetic.  Its  empirical 
formula  is  (Mg,Fe)Al2(S04)4,22H20.  (II)  can  be  distinguished 
from  (I)  and  from  halotrichite  only  by  analysis.  The  origin  of 
these  minerals  is  discussed.  A.  J~  M. 

Occurrence  in  the  Rhalilovo  iron  ore  deposits  of  magnetite  formed 
from  solutions  of  superficial  origin  at  low  temperature.  B.  P. 

Krotov  (Compt.  rend.  Acad.  Sci .  U.R.S.S.,  1940,  26,  801- — 803), — • 
The  magnetite  in  these  deposits  is  partly  clastic,  but  pisiform  grains, 
a  continuous  crust  with  regular  crystals  in  the  cavities  at  the  surface 
of  serpentinites,  and  vein  lets  are  also  found.  The  pisolitic  struc¬ 
tures  ha\*e  been  formed  by  pptn.  from  solutions,  part  of  the  Fes03 
having  been  reduced  to  FeO  by  decaying  vegetable  remains.  The 
magnetite  in*  veinlets  originated  at  the  epoch  of  diagenesis  of  the 
sediments  of  the  basin  (Jurassic)  and  their  chloritisation.  The 
magnetite  in  this  area  is  thus  of  hypergene  origin.  A.  J.  M. 

Mineralogies!  aspects  of  the  system  FeCLFe^O^-MnO-MiiaOa. — 
See  A.,  1944,  I,  282. 
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Binary  system  Pg05,2Ca0,P105*— See  A,,  1944,  I,  281. 

Phosphate-siderite  rocks  of  the  Turga  horizon  of  Transbaikalia. 

K.  S.  Andrianov  and  A.  I.  Smirnov  ( Compt .  rend .  Acad.  Sci.  U.R.S.S. , 

1940,  28,  75 — 78). — Results  of  an  investigation  of  the  Zaza  series  in 
exposures  along  the  Vitim  and  Zaza  Rivers  (Lower  Cretaceous 
deposits  in  the  Eravna  district  of  the  Bu riat-Mongol  Republic) 
arc  reported.  Palaeontological,  geological,  and  mineralogical  data 
for  a  no.  of  beds  encountered  are  given,  Phosphatised  siderites 
and  phosphorites  have  been  formed  in  a  £rcsfa~H20  lacustrian 
basin.  This  is  possible  in  an  alkaline  reducing  medium  containing 
the  ions  concerned.  Reducing  conditions  are  evidenced  by  abund¬ 
ance  of  org.  matter,  pyrites,  and  bituminous  shale.  Phosphatised 
siderites  form  24  bands  with  total  thickness  2*5  m,  L.  J.  j. 

Ferruginous  manganese  rocks  in  the  phosphorite-bearing  beds  of 
the  Kara-tau,  P.  L.  Bezrukov  (Compt.  rend.  Acad .  Sci.  U.R.S.S., 

1941,  30,  433 — 435) . — The  Cambrian  deposits  of  Kara-tau  show  a 
combination  of  several  chemical  sediments :  phosphate,  siliceous, 
ferruginous,  and  Mn.  The  mode  of  their  accumulation  is  discussed, 

W.  R.  A, 

Genesis  of  the  Mazul  manganese  deposit.  G.  D.  Afanasiev,  N.  C. 
Aidinian,  and  I.  V.  Borisevitsch  (Compt.  rend.  Acad.  Sci.  U.R.S.S., 
1940,  26,  792 — 795). — The  ores  occurring  in  the  Mazul  deposit  are 
discussed,  and  the  process  of  ore  formation  is  divided  into  four 
stages.  The  ores  are  chiefly  carbonates,  and  oxidised  Mn  and  Pe 
ores.  The  origin  of  the  deposit  appears  to  be  primarily  sedimentary, 
with  a  subsequent  superposition  of  regional  metamorphism. 

A.  J.  M. 

Axinite  from  the  mine  **  Julia  ”  of  the  Khakas  province,  S.  M. 

Kurbatov  (Compt.  rend.  A  cad.  Sci.  U.R.S.S.,  1941,  30,  428 — 4-30) 
Analysis  of  axinite  confirms  Vemadski's  formula,  viz., 
CaBtSia09l2Ca(AlfFc)8Si8O*,2(Ca,FefMn,Mg,H2)2Si04.  W.  R.  A. 

Alkaline  rocks  of  the  Kovdor-Ozero  region  of  the  Kola  peninsula, 

J.  P.  Ivensen  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1941,  30,  337™- 
339). — The  alkaline  rocks  in  the  neighbourhood  of  Lake  Kovdor 
fall  into  two  groups  :  (1)  alkaline  cancrinite  and  nepheline  syenites, 
and  (2)  ijolite-urtites.  The  location  of  the  rocks  is  given  and  their 
origin  is  discussed.  A.  J.  M. 

Relations  of  clinoenstatite  to  enstatite  and  diopside,  D.  S. 

Beliankin  and  B.  V.  Ivanov  (Compt.  rend.  Acad.  Sci.  U.R.S.S.,  1941, 
30,  047 — 048) . — Interaction  of  refractories  in  an  open-hearth  furnace 
gave  rise  to  the  formation  of  large  skeleton  crystals  of  clinoenstatite, 
the  surface  of  which  was  overgrown  with  shells  of  enstatite-diopside 
(I)  in  a  parallel  crystallographic  position,  and  at  the  edge,  passing 
into  yellowish-green  augite.  This  shell-like  crystallisation  of  (I) 
around  clinoenstatite  resembles  that  of  microcline  around  plagio- 
clase.  It  is  suggested  that  the  sequence  of  crystallisation  is  governed 
by  temp.  '  A.  J.  M. 

Mineralogy  and  geochemistry  of  the  lead  ore-bearing  deposit 
Mirgalimsai  in  South  Kazakhstan.  E.  V.  Schevtschenko  and  V.  K. 
Monitsch  (Compt.  rend.  Acad .  Sci.  U.R.S.S.,  1943,  41,  30 — 32). — 
The  Mirgalimsai  deposit  in  the  Djambul  district  contains  fine¬ 
grained  disseminated  ores  bedded  in  Upper  Devonian  limestones. 
The  deposit  is  a  telethermal  type  connected  with  the  Variscian 
folding  of  the  Karatau  region.  A  detailed  history  of  the  mineralis¬ 
ation  process  is  presented.  Elements  characteristic  of  the  basal 
magma  (Ni,  Co)  are  absent.  Sn,  Bi,  and  As,  characteristic  of 
Variscian  deposits  adjoining  Uzbekstan  and  Kirghizia,  are  also 
absent.  L.  J.  j. 

Heats  of  transformation  in  the  systems  wurtzite-sphalerite  and 
cinnabar-metacinnabarite. — See  A.,  1944,  I,  282. 

Nickel  and  cobalt  in  the  manganese  ores  of  Chiatura  (Georgia)* 

O.  E.  Zvjagintzev  (Compt.  rend.  Acad.  Sci.  U.R.S.S 1942,  36,  ISO— 
181). — Recent  analyses  of  the  Mn  ores  of  the  Chiatura  district  having 
an  accuracy  of  0*0005%  of  the  sample  wt.  show  that  both  oxide 
and  carbonate  ores  contain  nearly  const,  amounts  of  Ni  and  Co 
slightly  >,  and  in  the  ratio  of,  their  Clarke  nos.  The  concn.  is 
independent  of  the  type  of  ore  and  the  Mn  content,  J.  O’M-B. 

Birefringence  of  gypsum  and  barytes  in  the  extreme  red  and  near 
infra-red,  j.  j  affray  (Compt.  rend.,  1943,  216,  409—410). — The 
birefringence  n9  —  np  of  a  sample  of  gypsum  was  0*0092  for  Na-D 
at  17°,  and  decreased  from  0*00917  to  0-00865  over  the  A  range 
6000 — 8800  a.  at  17°.  A  barytes  sample  cut  perpendicularly  to  the 
acute  bisector  of  optic  axes  had  nm  —  %  0*00116  for  Na-JD  at  18s, 
decreasing  from  0*001155  to  0*001048  between  6000  and  9000  a. 
at  16s.  L.  j.  j. 

Isomorphic  substitutions  in  carbonate-apatite,  I.  Borneman- 
Starinkevitsch  and  N.  Belov  (Compt.  rend.  Acad .  Sci.  U.R.S.S., 
1940,  26,  804—806). — -The  formula  *Ca1GP6Q24F8  + 
yCa10PsCO2a(F,OH)3  corresponds  with  the  %  compositions  of 
minerals  of  the  carbonate-apatite  class.  There  is  P  C  sub¬ 
stitution.  A.  J.  M. 

New  mineral  species  of  the  platinum  group.  O.  E.  Zvjagintzev 
Compt.  rend,  Acad.  Sci.  U.R.S.S 1940,  26,  78S— 791).— Norilsk 


Pt  differs  considerably  from  Ural  Ft  in  containing  a  high  proportion 
of  Pd  (2 — 14%),  Fe  (13—26%),  Ni  (>25*6%),  Cu  (>9*3%),  and  some 
Ag.  It  is  probable  that  the  Pt  grains  have  cryst*  out  of  a  gaseous 
medium  which  contained  carbonyls  of  Pt,  Ni,  Fe,  Cu,  and  Pd. 

A.  J.  M. 

Serpentine  pseudomorphs  after  acfcinolite.  V.  N.  Schtscherbina 
(Compt.  rend .  Acad.  Sci.  U.R.S.S .,  1943,  41,  176— 177).— An 
original  mineral  formation  encountered  in  the  Ebeita  serpen  tin  ite 
massif  is  shown  to  be  a  large  pseudo  morph  of  serpentine  after  radial 
actinolite.  Its  mineralogy  is  described  and  its  origin  is  discussed. 

L.  S.  T. 

Quantitative  characteristics  ol  the  degree  of  uniformity  of  mineralis¬ 
ation*  X  ajb«  I.  S.  Stepanov  (Compt.  rend.  Acad »  Sci.  U.R.S.S., 
1941,  80,  511—514). — The  degree  of  uniformity  of  mineralisation  is 
the  ratio  of. the  average  metal  val.  to  that  of  rich  ores.  The  method 
of  calculating  this  quantity,  and  some  vals.  for  various  deposits,  are 
given.  A.  j,  M. 

Adsorption  of  hardness-reducers  by  rocks  at  different  concentrations, 
M.  V,  Efimov  (/.  Appl.  Chcm.  Russ.,  1940,  13,  1336 — 1340). — Solu¬ 
tions  of  NaCl,  MgCl2,  and  A1C!3  become  alkaline  in  contact  with 
powdered  granodiorite  (felspar  >  biotite  +  quartz),  the  [GIF] 
being  in  A1C13  solution  >  MgCl2  >  NaCl.  This  is  correlated  with 
the  acceleration  of  boring  observed  when  NaCl,  MgCI2,  or  A1C13  is 
added  to  H2G  lubricating  drills  in  Au  mines.  j.  J.  B. 

Content  of  radioactive  elements  in  some  soils  of  the  U.S.S.R. 

V.  L  Baranov  and  S.  G.  Zeitlin  (Compt.  rend ,  Acad.  Sci.  U.R.S.S., 
1941,  36,  336—333). — Soils  on  lat.  40°  N.  were  examined.  The 
content  of  Ra  and  Th  in  all  the  soils  investigated  was  of  the  same 
order,  viz.,  10-11%  Ra  and  16~4%  Th.  The  ratio  Th/Ra  is  approx, 
the  same  in  all  cases,  the  average  being  6*9  X  10®,  which  is  approx, 
the  same  as  the  Th/Ra  ratio  in  rocks.  The  emanation  power  of 
the  soils  was  also  determined.  They  all  emit  an  appreciable  amount 
of  Rn  and  Tn.  The  emanating  power  is,  on  the  average,  41%  Rn 
and  45%  Tn.  A.  J.  M. 

Geological  conditions  of  gas  accumulations  in  coal  deposits  in  the 
Kuznetzk  Basin.  A.  I.  Kravsov  (Compt.  rend.  Acad.  Sci .  U.R.S.S., 
1943,  41,  27- — 29), — The  Araliehevo  coal  deposit  of  the  Stalinsk 
region  is  associated  with  alternating  sandstones,  aleurolites,  argil¬ 
lites,  and  carbonaceous  shales  over  a  thickness  of  376  m.,  containing 
12  workable  seams  1—8*4  m.  thick.  The  cop.1  contains  7—12% 
of  volatile  matter.  The  deposits  are  thrown  into  a  large  no.  of 
folds  and  have  a  high  CH4  content,  increasing  with  depth  and  in 
the  anticlinal  crests,  and  varying  considerably  from  one  fold  to 
another.  L.  J.  j. 

Genetic  classification  of  caustobiolites.  A.  F.  Dobrjanski  (J.  Appl. 
Ghent.  Russ.,  1940,  13,  443 — 446). — If  the  analyses  of  the  org.  part 
of  wood  and  fossil  fuels  are  represented  in  a  triangular  diagram 
with  C,  H,  and  (O  +  S  +  N)  in  the  summits,  it  is  seen  that  they 
form  two  distinct  branches  which  touch  each  other  at  the  beginning 
(at  small  C  contents).  To  one  branch  belong  wood,  peat,  lignite, 
coal,  and  anthracite ;  the  other  includes  sapropel,  oil  shale,  sapro- 
pelite,  asphalt,  petroleum,  and  asphaltites.  These  facts  serve  to 
solve  the  problem  of  the  origin  of  petroleum  and  asphaltites. 
Petroleum  is  a  derivative  of  sapropel,  and  asphaltites  are  formed  by 
oxidation  and  evaporation  of  asphalts  and  petroleum.  J.  j.  B. 

Variation  of  Ishimbay  oils.  G.  D.  Halpern  (Compt.  rend.  Acad. 
Sci .  U.R.S.S.,  1943,  41,  167— 168).— The  deposit  is  characterised  by 
zonal  oil  distribution  ;  p  and  tj  increase  regularly  from  the  centre  to 
the  periphery.  The  causes  of  the  variation,  and  of  the  variations 
displayed  by  a  single  well  at  different  periods  of  its  life,  are  discussed. 

L.  S.  T. 

Prognosis  of  oil  deposits.  S.  F.  Fedorov  (Compt.  rend.  Acad.  Sci . 
U.R.S.S.,  1946,  28,  49— 54).— Five  factors  are  enumerated  as  im¬ 
portant  in  forecasting  the  yield  of  oil-bearing  strata  ;  (i)  oil  is  not 
found  on  a  commercial  scale  in  horizontally  bedded  deposits;  (ii) 
the  property  of  acting  as  an  oil  reservoir  is  determined  by  the 
,r  effective  porosity  ”  of  strata,  i.e.,  the  %  of  pores  permitting  free 
movement  of  oil ;  (iii)  the  presence  of  waters  containing  CaClt 
and  alkali  is  characteristic  of  oil-bearing  deposits ;  (iv)  the  reducing 
action  of  oil  on  rocks  produces  a  fall  in  the  redox  potential  of  deposits 
as  an  oilfield  is  approached;  (v)  hydrocarbon  gases  are  found  in 
the  soil  above  oil  deposits,  L.  J,  j. 

Occurrence  of  oil  as  related  to  gravitational  anomalies.  L.  V. 

Chnielevskaja  (Compt.  rend.  Acad .  Set.  U.R.S.S.,  1942,  36,  182— 
184). — A  review  of  the  available  data.  It  is  concluded  that  the 
layers  bearing  oil  in  primary  deposits  are  older  than  the  orogenic 
phase  in  which  the  oil  originated.  Oil  is  found  either  on  the  out¬ 
skirts  of  some  young  orogenic  region  in  a  zone  of  negative  anomalies 
or  on  the  outskirts  of  ancient  orogenic  regions  in  a  zone  of  positive 
anomalies.  In  the  latter  case  the  oil  was  first  deposited  in  rocks 
older  than  the  orogenic  phase  responsible  for  the  region.  Recent 
movements  causing  dislocations  in  the  border  portion  of  ancient 
orogenic  regions  can  change  the  sign  of  the  anomaly.  J.  O’M-B. 


